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A Message from

Secretary Slater

As stewards of America’s transportation system, the U.S. Department of Transportation remains
vigilant in the face of change and visionary in preparing for the future. We know that to be
effective, our transportation system must be international in reach-linking us to new markets
and destinations around the world; intermodal in form-gaining from the combined strengths of
the individual modes; intelligent in character-harnessing the tremendous power of technological
advancement to expand our capabilities; and inclusive in service-moving all forward and
leaving no one behind. Perhaps, above all, it must be innovative—creating a system that will
grow safer and more efficient over time.

We also know transportation is about more than concrete, asphalt, and steel. It is about people
and their daily lives. It is about their dreams and aspirations, their connection to the economy
and to each other. Transportation is the tie that binds.

As we take stock of the challenges we face, the Department has embraced a decisionmaking
process that ensures the public’s interests are served and that the public and all other stake-
holders are involved in the process. How is this process different from others before it The
key is a tenacious focus on outcomes—beyond inputs, activities, and outputs—and a commitment
to measure our performance against the goals we set. We hold ourselves accountable, but our
plans aren’t prescriptive; they are inherently flexible. This means that we need high-quality,
objective data to guide our programs and judge our success. In fact, Congress created the
Bureau of Transportation Statistics as an operating administration within the U.S. Department of
Transportation precisely for this purpose—to ensure the availability and reliability of relevant
data for decisionmaking in transportation.

We are moving from strength to strength, taking our planning process to a new level with the
assistance of both this document, The Changing Face of Transportation, and its companion
document, Transportation Decision Making: Policy Architecture for the 21+ Century. As a
companion document, the Policy Architecture report will help translate the trends we see and the
goals we set into choices that will guide decisionmaking for the next 25 years. Thus, we build

on the foundation laid down by those who have gone before us, those who carved the path in
National Transportation Trends and Choices 25 years ago.

| invite you to continue improving our nation’s transportation system so that it will not only serve
the needs of today’s Americans, but tomorrow’s Americans as well. Each of us has an impor-
tant role in helping to shape and pave the way for the future in this, the new century and the
new millennium. Together we will continue to provide the best transportation system in the
world.

éﬁf}dter

Secretary o f Transportation
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Visions

chapter 1

Our vision of transportation in this new century and this new
millennium is shaped by the many successes of our past and a
renewed commitment not only to meet but to surpass new
goals, as we strive to obtain transportation excellence for all

Americans. Today, under the leadership of President William J.

Clinton and Vice President Al Gore, transportation has moved
from strength to strength, and the U.S. Department of
Transportation (USDOT) is poised to lead the transportation
enterprise as we improve safety, expand mobility, support
economic growth and trade, protect our environment, and
support America’s national security interests.

A quarter century ago, William T. Coleman, Jr., the fourth
Secretary of Transportation, opened a window into the lives of
Americans that was extraordinary. He painted a picture of our
society, of the ways in which we travel and interact, of our
economic lives, of our safety and health, of our environment,
and of our use of natural resources. And then he went even
further. He used the knowledge of the past to look into the

“If we make wise and in-
formed choices today and in
the years to come, we can
make our communities more
livable, give our citizens
greater choice and mobility,
protect our environment, and
help create a truly global
community. The 20™ century
was indeed a golden age for
transportation; the 21 cen-
tury can be an even brighter

14

one.

William J. Clinton
President of the United States
May 15, 2000

future, and he set about creating a planning and decisionmaking framework to guide that
future. Over the next two-and- a-half decades, the document that outlined that framework
would fade from view. But, remarkably, the future unfolded in many ways just as Secretary
Coleman envisioned in the 1977 report, National Transportation Trends and Choices [USDOT

1977].

Eight USDOT Secretaries would stand watch as the future became reality. They challenged
the Department and the transportation community to implement a new vision for transporta-
tion in the United States—to embrace higher safety goals, to champion deregulation and
investment efforts, to pursue greater private-sector participation in meeting our transportation
needs, and to adopt policies that enhanced the performance of the nation’s transportation
system. Among the Secretaries, Secretary Neil E. Goldschmidt continued efforts to deregulate
the railroad and trucking industries as the Staggers Rail Act of 1980 and the Motor Carrier Act
of 1980 became law. Secretary Samuel K. Skinner oversaw the passage of the Intermodal
Surface Transportation Efficiency Act of 1991 (ISTEA), a major surface transportation
program, which also led to the establishment of the Bureau of Transportation Statistics (BTS)
during Secretary Andrew H. Card’s administration in 1992. And Secretary Federico F. Pefia
successfully worked with the transportation community to implement the provisions of

ISTEA.

Today, Rodney E. Slater, our thirteenth Secretary of Transportation, has changed the face of
transportation through visionary and vigilant leadership and by setting aggressive goals that
will make our transportation system progressively safer and more sustainable in the face of



change. Secretary Slater challenged us to expand our horizon by pursuing a transportation
system that is more than just a physical infrastructure of concrete, asphalt, and steel; and in
turn, he redefined transportation to be about people and their total quality of life. Through
transportation, he created opportunities for us all to lead safer and more fulfilling lives.
During his administration, several laws governing major transportation programs were
reauthorized. These include the Ocean Shipping Reform Act of 1998 (OSRA), the Transpor-
tation Equity Act for the 21 Century of 1998 (TEA-21), the Coast Guard Authorization Act of
1998, which established the Marine Transportation System (MTS) initiative, and the Aviation
Investment and Reform Act for the 215 Century (AIR-21). Also, during Secretary Slater’s
tenure, 38 new “open skies” agreements were signed with countries around the world,
bringing today’s total number of these liberalized aviation agreements to 52.

The Changing Face of Transportation, together with its companion document, Transportation
Decision Making: Policy Architecture for the 21° Century, links past and present and then points
us toward future successes. Both documents reflect the Department’s determination to fulfill
its Strategic Plan, its resolve to remain visionary and vigilant, and its intent to lead the way to
transportation excellence in the 21% Century.

Under the collaborative and open leadership of Secretary Slater, today’s transportation
enterprise is leading America’s great transition into the global economy. Today’s
decisionmakers persist in ensuring that our transportation system remains international in
reach—Ilinking us to new markets and destinations around the world; intermodal in form—
gaining from the combined strengths of the individual modes; intelligent in character—
harnessing the tremendous power of technological advancement to expand our capabilities;
and inclusive in service—moving always forward and leaving no one behind. Our transpor-
tation system must also be innovative in scope—deriving every benefit from technology that
enhances safety and makes our communities more livable.

Under the leadership of the Clinton-Gore Administration, we have made safety our top

transportation priority. But today’s USDOT is positioned to do much more; we must make the
system even safer, we must improve mobility and accessibility, and we must protect our

environment, while supporting our national security goals.

Purposes of The Changing Face of Transportation and Transportation
Decision Making: Policy Architecture for the 21+ Century, 2000 :

1. Presenta blueﬁrint to build a transpor- 6. lllustrate record-level infrastructure
tation system that goes far beyond the investment that significantly improves
goal of safely and efficiently moving the condition and performance of our
people and ﬁoods to one that improves nation’s fransportation system.
our fofal quality of ife. 7. Forecast and show the impacts of

2. Provide a vision to inform future policies on public safety, energy use,
decisionmakers and policymakers for environmental enhancements, an
the 21+ Century—a vision that puts technological advances.

Eeople first and strives to leave no one 8. Show the emerging trends in
ehind. transportation demand and their

3. Show that aggressive “stretch” goals potential impacts.
can be achieved through collaborative 9. Encourage an informed decision-
leadership that brings partners making process that draws on the
together o produce maximum resuls. best from all stakeholders at federal,

4. Estimate and illustrate the potential state, and local levels, and from the
results of current policies. private sector.

5. Show the potential improvements from 10. Facilitate fransportation zys”tem
achieving the Department's Strategic that is truly the tie that binds” us
Goals. together as a nation and connects us

to the rest of the world.




The Purposes of Trends and Choices, 1977

1. Estimate and illustrate the potential conse- 6. Indicate the directions in which current and
quences of policies. future transportation policies are taking us.

2. Show that long-range consequences are 7. Initiate a planning process based on
considered in both substantive and resource common time horizons and planning
allocation decisions. assumptions.

3. Encourage a view of transportation as a 8. Encourage transportation performance
means to broader national gocas. measurement.

4. Promote a more informed public debate on 9. Facilitate federal decisionmaking with
transportation decisions. information on desired or probable

5. Forecast and illustrate the impacts of poli- directions.
cies on energy conservation, environmental 10. Encourage careful evaluation of proposed
enhancement, assistance to the transportation regulatory actions.
disadvantaged, and public safety.

Goals of The Changing Face of Transportation

The Changing Face of Transportation provides a historical perspective for policymaking. It
reviews the major policy milestones of the past quarter century and the social and economic
context for those milestones. Secretary Slater provides a logical foundation for making future
policy choices and challenges the transportation enterprise to aspire toward higher marks of
excellence, moving beyond what we think is possible and also thinking globally. Some future
policy choices are apparent already and, as with the choices envisioned by former Secretarys
of Transportation, undoubtedly many more will emerge as the future unfolds.

Today, we can look forward with confidence knowing that our transportation system reflects
the remarkable achievements of the Clinton-Gore Administration in striving to meet our
nation’s transportation needs. Under their leadership, virtually every law governing major
transportation programs has been renewed, including the Trucking Industry Deregulation Act
of 1994, the Ocean Shipping Reform Act of 1998, the Transportation Equity Act for the 21+
Century of 1998 (TEA-21), and the Aviation Investment and Reform Act for the 21 Century
(AIR-21). These Acts provided record-level infrastructure investments, increased funding
flexibility, expanded the proven strategies of public participation in the planning process, and
affirmed this Administration’s top transportation priority of improving safety and creating
opportunities for all Americans. The ramification of this extraordinary era will positively
shape transportation in the coming decades.

25 Years Ago ...

Trends and Choices was developed at a critical time in our nation’s transportation history. The
United States had just experienced a major energy shock in 1973 and would soon experience
another in 1979 due to oil embargoes by OPEC—the Organization of Petroleum Exporting
Countries. Kindled by recent memories of long gas lines, a major concern about petroleum
fuel was availability—perhaps even more so than price. But in the aftermath of the 1973
shock, the public had returned quickly to its old driving habits, almost as though nothing had
happened.




A Chronology of Vision and Vigilance
Under the Leadership of Secretary Rodney E. Slater

“As we look to the future, I am confident that we are truly in on the ground floor of a new age of
prosperity for everyone. And the role of transportation in this age is to create the links that make it
happen. Transportation is truly the tie that binds.” Raivey 8, Sl
Secretary, Department of Transportation

October 2000

National Drunk Driving Standard — Confirming his consistent commitment of safety as the Clinton-Gore

Administration’s fop transportation priority, President Clinton signed into law the “Department of

Transportation and Related Agencies Appropriations Act, 2000.” This Act provides critical
transportation safety funding and contains a provision that will help set a national impaired driving
stoncﬁ:rd at 0.08 Blood Alcohol Concentration, thereby reducing drunk driving on the nation’s roads
and saving lives.

USDOT Performance Report Rated the Best in Government by the U.S. Senate — The Senate
Governmental Affairs Committee rated the USDOT's 1999 Annual Performance Report one of the best
in government. The USDOT's Report was one of two agencies to be rated “A”, out of 24 federal
agencies. The Performance Report informs Congress and the public what USDOT is doing and how well
we are doing in terms of our strategic goals under the Government Performance and Results Act
(GPRA). In 1997, the USDOT's Strategic Plan and Performance Goals were also rated the best in the
entire government. The USDOT plans to continue achieving improved results in safety, mobility,
economic growth, human and natural environment, and organization excellence.

International Transportation Symposium — USDOT hosted the first International Transportation
Symposium for world transportation ministers, industry leaders, academia, and the public to develop a
bolder vision for a truly global transportation system and create the environment conducive to
addressing the emerging challenges of the 21+ century.

Open Skies — During the last eight years, the United States signed 51 Open Skies agreements with
countries around the world. Under Secretary Slater’s |eqo|ersﬁip, the United States signed 37 of these
agreements, opening more markets and creating more opportunities for international air service than
ever before.

July 2000
10" Anniversary of the Americans with Disabilities Act of 1990 (ADA) - In celebrating the 10"
anniversary of tKe ADA, USDOT emphasized its commitment to envisioning accessibility as a civil right.

July 2000
First to Achieve EEO Goal — The USDOT became the first federal agency to achieve an important goal in
equal employment opportunity complaint handling. DOT has eliminated its complaint backlog and has
an aggressive compliance goal of zero backlog.

April 2000
AIR-21 — The 2000 Wendell H. Ford Aviation Investment and Reform Act for the 21+ Century (AIR-21)
substantially increased funding for aviation safety, modernization and stability of critical air traffic
services, and airport development.

March 2000
New Generation of Vehicles — The Partnership for a New Generation of Vehicles (PNGV) program
celebrated a milestone. The PNGV partnership, started under Vice President Gore in 1993, brings
together the federal government clnclp the U.S. auto industry. It achieved a major goal when the three bi
U.S. automakers started marketing hybrid-electric vehicles with very low emissions and fuel efficiency o%
up to 80 miles per gallon. Another Vice-President Gore initiative, “A Research Initiative for 21+ Century
Trucks,” will build on the PNGV success by cutting fuel use and greenhouse gas emissions of delivery
vehicles while improving the safety and e?lgiciency of the nation’s trucking industry.

February 2000
Moving Passenger and High-speed Rail into the Future — The Clinton-Gore Administration consistently
supported a national passenger rail system to help meet our nation’s growing transportation needs in the
21+ Century. Critical funding was provided to help Amtrak achieve se|F-sufﬁciency, improve and
increase the speed of rail service, and lay the foundation for high-speed rail corridors.  Passenger rail




service, including high-speed rail, will play a key role in meeting the nation’s transportation needs and
providing solutions to the effects of economic growth and urban sprawl.

January 2000
Motor Carrier Sufet( — The Department's newest agency, the Federal Motor Carrier Safety
Administration was formed following passage of the Motor Carrier Safety Improvement Act and USDOT
set a stretch goal to reduce the number of truck-related fatalities by 50 percent over 10 years.

December 1999
Avigtion in the 21+ Century Beyond Open Skies Ministerial — USDOT hosted an Open Skies
Ministerial, attended by leaders from more than 90 countries, to expand and strengthen international
aviation partnerships far beyond bilateral agreements. This ministerial promoted transportation policies
that foster the Clinton-Gore Administration’s goals for prosperiily, stability, and democracy and was a
follow-up to the historic meeting held in Chicago 55 years earlier.

September 1999
Africa-US Transportation Ministerial — USDOT hosted the first Africa-U.S. Transportation Ministerial for
African transportation leaders to develop a vision of collaboration and partnership in transportation,
safety, trade, and development.

Marine Transportation System Assessment — Secretary Slater submitted to Congress the first comprehen-
sive assessment of the U.S. Marine Transportation System. This assessment was prepared by a congres-
sionally mandated public- and private-sector task force under the leadership of the U.S. Coast Guard
and the Maritime Administration.

July 1999
Order on Accessibility — A new USDOT Order on Accessibi|i?/ was signed, stating that accessibility is a
civil right. This Order and other activities put USDOT in the forefront of federal activities to lower
barriers and obstacles to people with disabilities in their use of transportation infrastructure.

June 1999
Innovation in Transportation — Looking toward the future impacts of technological innovation in
transportation, USDOT hosted the “Spirit of Innovation in Transportation” conference to foster a climate
of ongoing innovation. Secretary Slater challenged the transportation communig' to work toward a
transportation system that is innovative in scope, infernational in reach, intermodal in form, intelligent in
character, and inclusive in service.

May 1999
'IYrunsportation and Community Livability — USDOT made the first awards under the new TEA-21
Transportation and Community and System Preservation program, established to enhance our
understanding of links between land use and transportation.  Under Secretary Rodney Slater’s
leadership, the USDOT has ensured that transportation programs support the Clinton-Gore
Administration’s community livability efforts. é)uch efforts include development of information on USDOT
programs supporting livability, initiation of ONEDOT partnership efforts, and implementation of the
Delta, New Markets, and Rural initiatives. The USDOT has used tools and resources to preserve green
space, ease traffic congestion, restore a sense of community, pursue regional smart growth strategies,
and enhance economic competitiveness.

March 1999
Transportation and Community Development — The USDOT showed strong commitment to new markets
and emerging corridors and initiated major programs to use transportation in promoting economic
development in the Appalachian region, the Delta region, and in Rural America. Although we have
made progress in improving transportation in these underserved regions of America, more needs to be
done so that no region in tﬁe country is left behind. Transportation could bring greater economic
opportunity and improved quality of life to communities in these regions.

National Transportation Safety Conference — In partnership with the safety leadership of the
transportation community, the USDOT hosted the first ever national safety conference involving all modes
of transportation that had two significant outcomes on partnership and promise. The partners developed
an aggressive safety action plan and committed to make safety their top priority to the American people.
Safety is the USDOT’s North Star by which we are guided and willing to be judged. The safety

artnership was challenged to embrace safety as a promise we make and keep together. Progress has
Eeen made since this conference, including efforts to improve data for strategic and operational
transportation decision, development and use of advanced safelr technologies, and promotion and
funding of enforcement of transportation-related laws and regulations.

continued next page




January 1999
New Rule Revising USDOT’s Disadvantaged Business Enterprise (DBE) program — USDOT announced a
significant new rule revising the Department’s Disadvantaged Business Enterprise (DBE) program, a
major component of the Agministration’s commitment to minority businesses. The new rule assures that
help is extended to those businesses that need it the most. USDOT has one of the largest DBE programs
in the federal government, thus ensuring minority and disadvantaged access to federal contracts.

December 1998
Western Hemisphere Transportation Partnerships — Secretary Slater continued the Clinton-Gore
Administration’s goal to promote free trade, economic development, and democracy throughout the
Americas. Secretary Slater hosted a Transportation Ministerial for the 34 nations of the Western
Hemisphere at which a two-year action plan was adopted to improve transportation safety and security,
to continue the integration of transportation policies and programs across national and modal lines, an
to enhance disaster prevention qn(f relief.

November 1998
Marine Transportation System National Conference — Under Secretary Rodney Slater’s leadership, the
USDOT collaborated with other federal agencies and numerous private-sector stakeholders to develop a
bold and comprehensive plan to modernize our nation’s Marine Transportation System (MTS), as
required in The Coast Guard Authorization Act of 1998. The MTS vision is to be the world’s most
tej\no|ogica||y advanced, safe, secure, efficient, effective, globally competitive, and environmentally
responsible system for moving people and goods by 2020.

OneDOT - Secretary Rodney Slater challenged the Department to reinvent our workplace culture to better
serve the American people through teams that produce higher performance goals by working better
together across all modes.

June 1998
TEA-21 - The 1998 Transportation Equity Act for the 21+ Century (TEA-21) guaranteed a record $200
billion in surface transportation investment for highway safety, highways, transit, and other surface
transportation programs for six years.

Transportation Infrastructure Finance and Innovation Act — Authorized under TEA-21, The
Transportation Infrastructure Finance and Innovation Act of 1998 (TIFIA) provided direct loans, loan
guarantees, and lines of credit to private and public sponsors of major surface transportation projects,
epitomizing the importance of public-private partnerships under the Clinton-Gore Administration.

National Transportation Library — Embracing advances in information and communication technology,
TEA-21 established the National Transportation Library within the Bureau of Transportation Statistics.
The library, an electronic repository of materials from public and private organizations around the
country, facilitates the exchange of transportation-related information. This Library will allow USDOT to
meet emerging information challenges of the future.

November 1997
First Electronic Docket on the Internet — Secretary Rodney Slater broke new ground by unveiling the first
electronic docket on the Internet to involve Americans in the governmental decision-making process. This
improves access to government information, improves service fo the American people, and makes
government more efficient.

October 1997
Africa Transportation Initiative — Secretary Rodney Slater led the Clinton-Gore Administration'’s
Partnership E)r Growth and Opportunity in Africa. USDOT promoted sustainable improvements in
aviation safety and airport security, trade and market development, technical assistance and technology
transfer, and human capacity building throughout Africa.

June 1997
USDOT Strategic Plan Rated Best in Government by the U.S. Senate — Under the leadership of
Secretary Rodney Slater, USDOT's Strategic Plan 1997-2002 was rated the best in government by the
Senate Governmental Affairs and Appropriations committees under the GPRA. The Strategic Plan sets
aggressive performance goals in safety, mobility, economic growth, human and natural environment,
national security, and organizational excellence; and it identifies measures to gauge progress. The
Department increased its investment in America’s infrastructure while reducing staffing.




May 1997
Garrett A. Morgan — Under Secretary Slater’s visionary leadership, the USDOT started the Garrett A.
Morgan Technology and Transportation Futures Program to enhance transportation education at all
levels by leveraging the Department’s current technology, education, and research program through
public/private partnerships. Garrett A. Morgan (1877-1963) was an African-American inventor
whose lifetime of contributions includes the invention of the traffic signal.

April 1997
30* Anniversary of U.S. Department of Transportation — The USDOT, celebrating its 30™ anniversary,
is positioned to remain more vigilant and visionary, committed to making the American transportation
system safer.

January 1996
Intelligent Transportation Systems — Under Secretary Federico F. Pefia, the USDOT challenged the
transportation community to embrace advances in ITS technology to save time and lives and improve
quality of life.

November 1995
National Highway System Designation — President Clinton signed the National Highway System
Designation Act passed by the Congress, formally establishing the National Highway System (NHS). The
NHS has focused federal resources on the most heavily used highways and on those that link other key
elements of the transportation system, such as ports, international border crossing points, major airports,
and public transit facilities.

April 1995
Transportation and Environment Policy Statement — Under the leadership of Secretary Rodney Slater,
the Federal Highway Administration (FHWA) expanded the definition of environment far beyond
“natural” and “scenic” to include the built environment, the cultural and social fabric of our country, our
neighborhoods, and the total quality of life of all Americans. This was part of his overall vision to
redefine transportation beyond public works of concrete, asphalt, and steel to one about creating
opportunities for all Americans.

August 1994
Hazardous Materials Transportation Authorization Act of 1994 — This Act became law under Secretary
Federico F. Pefia and made the American transportation system safer by improving federal hazardous
materials transportation provisions.

October 1993
The Federal Highway Administration - FHWA celebrated 100 years of service to the country. Record
levels of infrastructure investments provided under the Clinton-Gore Administration have positioned the
FHWA to continue to make our nation’s highways safer.

August 1993
sI?ivt:ble Communities and Transportation — The USDOT announced the first Livable Communities grant to
the Metropolitan Transportation Commission. The USDOT has continued to support communities by
encouraging transit-oriented commercial and residential development and supporting improved access to
transit service.

August 1993
Government Performance and Results Act of 1993 (GPRA) - President Bill Clinton signed the GPRA to
require government agencies to develop three important performance measurement systems: strategic
plans, performance plans, and performance reports. The USDOT aggressively responded with our
organizational excellence goal, which advances the Department’s ability to manage for results and
innovation.

July 1993
The Americans with Disabilities Act (ADA) Key Station Compliance — This Act took effect and required
all transit stations, unless granted extension by the USDOT, to be readily accessible to and usable by
individuals with disabilities.

Source: U.S. Department of Transportation, December 2000.




Table 1-1

1975 1990 1990 2000 2025
Coleman

Forecasts Past and Future Actual forecast Actual Estimated Forecast'?
Trcns‘portction Context
Population (millions)’ 215 247 249 275 338
GNP (constant 1975 $, billions)? $1,598 $2,830 $2,409 $3,049 $5,486
GNP Per Capita (1975 $) $7,417 $11,457 $9,675 $11,087 $16,240
GDP (constant 2000 $, billions)? NA NA NA $9,942 $18,258
Passenger Transportation
Passenger-Miles (billions) 2,560 3,850 3,946 5,036 8,438
Passenger-Miles Per Capita* 11,881 15,600 15,847 18,313 24,979
Licensed Drivers (millions)s 130 161 167 190 243
Vehicles (millions)s 138 170 193 219 262
Frei?ht Transportation”
Total Ton-Miles (millions) 2,285,000 4,394,706 3,196,000 3,959,432 5,098,888
Rail* 754,252 1,845,777 1,033,969 1,416,446 1,484,802
Water (domestic ton-miles) 565,984 1,010,782 833,544 763,540 NA
Water (domestic and foreign fons) 1,695 NA 2,164 2,453 3,429
Truck (infercity) 454,000 703,153 735,000 1,130,132 2,121,837
Air 3,470 8,789 9,064 15,904 33,925
Pipeline 507,000 834,994 584,000 633,410 797,950
Safety®
Transportation fatalities 49,214 45,500 47,248 42,600 40,300
Air Pollution®
CO (millions of tons) 85.27 27.00 61.18 50.48 24.24
NOx (millions of tons) 9.45 8.82 8.51 8.66 7.98
Greenhouse gas emissions'® 350.00 NA 420.00 500.00 600.00
Energy™
Btu'2 (trillions) 16,998 16,700 24,070 25,200 36,600

* The FRA forecasts a two percent average annual growth rate for the 2000-2025 period. This translates into 2.4 trillion

ton-miles in 2025.

Population projections are taken from U.S. Department of Commerce, Bureau of the Census, Annual Projections of the Total
Resident Population as of July 1: Middle Series Projections for 2000 and 2025.

NA = not available.

The Clean Air Act of 1970 had introduced vehicle emission standards and local plans for
meeting national ambient air quality standards to be administered by a new agency—the

Environmental Protection Agency. The Federal Task Force on Motor Vehicle Goals Beyond 1980
issued a report in 1976 recommending fuel consumption standards for a new vehicle fleet while
dealing with often conflicting requirements to preserve personal mobility, reduce emissions, and
enhance safety. Many public research efforts were launched after 1973, focusing on alternative
fuel technologies. It was for these reasons, among others, that a national document like Trends
and Choices would have a special section devoted to the automobile.

Issues of expanding safety regulation and economic deregulation of common carriers for both
passengers and freight were at the forefront of policymaking. American railroads were in
serious difficulty with rates of return that, at best, did not permit adequate investment. Amtrak
had been created in 1970 as part of a divestiture process. Conrail had just been created from a
family of bankrupt Eastern and Midwestern railroads. Congress was also considering
legislation to reduce the economic regulatory burdens imposed on carriers by the Interstate
Commerce Commission (ICC), which oversaw rail, truck, and intercity bus activities; and the
Civil Aeronautics Board (CAB), which oversaw air passenger and freight activities. The U.S.
maritime industry was in a long decline from its once-dominant position in the world.

Thus, at the time Trends and Choices was issued in 1977, every sector of the transportation system
faced significant challenges; however, unlike today, system capacity was not a major issue.




Forecasts for GNP are based on 1975 through 1999 data, using log linear (Holt) exponential smoothing
model, parameters optimized through SAS/ETS software.

SForecasts for GDP are based on 1929 through 1999 data, using damped trend exponential smoothing,
parameters optimized through SAS/ETS software.

“Forecasts are based on 1990 through 1997 data, using damped trend exponential smoothing, parameters
optimized through SAS/ETS software.

Forecasts are based on 1949 through 1998 data, using damped trend exponential smoothing, parameters
optimized through SAS/ETS software.

SForecasts for vehicles are based on 1990 through 1997 data, using double (Brown) exponential smoothing,
parameters optimized through SAS/ETS software.

’Forecasts for total ton-miles are an aggregate of the individual forecasts by mode. Forecasts for rail ton-miles
are based on 1990 through 1998 data, using damped trend exponential smoothing, parameters optimized
through SAS/ETS software. Forecasts for water ton-miles are based on two forecast models: log damped
trend exponential smoothing based on 1990 through 1997 data, and log simple exponential smoothing based
on 1960 through 1995 data in five year increments; the two forecasts are combined with equal weights.
Forecasts for truck ton-miles are based on two forecast models: linear trend based on 1990 through 1997 data,
and double (Brown) exponential smoothing based on 1960 through 1995 data in five year increments; the two
forecasts are combined with equal weights. Forecasts for air ton-miles are based on two forecast models:
linear trend based on 1990 through 1998 data, and damped trend exponential smoothing based on 1960
through 1995 data in five year increments; the two forecasts are combined with equal weights. Forecasts for
pipeline ton-miles are based on 1990 through 1997 data using log linear trend. All forecast model parameters
optimized through SAS/ETS software.

8Forecasts are based on 1990 through 1998 data, using damped trend exponential smoothing, parameters
optimized through SAS/ETS software.

Forecasts for CO are based on 1985 through 1997 data, using log linear trend parameters optimized through
SAS/ETS software. Forecasts for NOx are based on 1985 through 1997 data, using double (Brown)
exponential smoothing, parameters optimized through SAS/ETS software. Forecasts for greenhouse gas
emissions are based on expert opinion.

"Millions of metric tons of carbon equivalent, excluding bunker fuels.

"Forecasts based on 1990 through 1997 data, using double (Brown) exponential smoothing, parameters
optimized through SAS/ETS software.

2Btu: British thermal unit.

3The 2025 forecasts are purely statistical. For sources of data used in these forecasts see page 1-32.

As the Last Quarter Century Unfolded . . .

Perhaps the centerpiece of transportation policy over the last 25 years has been the economic
deregulation of aviation, trucking, intercity buses, railroads, and, recently, the ocean shipping
industry. These actions produced profound impacts not only on the structure of these
industries, but also—because of enhanced competition—on their performance rates, fares, and
quality of service.

Airlines and railroads continue to experience major consolidations through mergers,
alliances, and buyouts. Lowered entry barriers have allowed new small air carriers,
thousands of small trucking companies, and regional intercity bus companies to offer
services, and have brought about the resurgence of regional and short-line railroads. At the
same time, enhanced competition within each industry has lowered fares and freight rates.

Growth brought about by deregulation has provided unprecedented levels of mobility and
contributed to the enormous economic prosperity of the last decade. Since 1975, passenger-
miles of travel have nearly doubled, just as economic production has nearly doubled over the
same period. Yet the number of transportation fatalities continues to decline, and most
measures of air pollution/emissions have declined as well. Energy use has risen; but with
gains in energy efficiency, cars now get close to 33 percent more miles per gallon than they did
25 years ago.




Technology has played a critical role in enabling change. During  “In 1970, U.S. per capita
the past quarter century, the aviation system has moved to income was 31 percent
satellite-based communications, navigation, and surveillance .

systems. Global Positioning System (GPS) technology has hlg}.ler t han th.u t 0 f other
provided major advances in positioning accuracy for maritime major 1.ndus trialized
shipping, railroads, and highway vehicles as well. Cars are no countries. By 1991, that
longer controlled by purely mechanical devices, as they werein  difference had narrowed to
1975. Instead, microchips control many mechanical components. 54, ly 10 percent. But with

How much of this could have been anticipated? the dawn of the Internet
Age, the gap has started to

Forecasting widen again—to more than
22 percent this year.”

Even in the most tranquil of times, projecting trends into the future

is an undertaking filled with challenges and pitfalls. Still, the Michael S. Mandel
forecasts made in Trends and Choices were fairly accurate. And glﬁlrfssiggvg ek

history is instructive. The past suggests that most of the o

technologies likely to be deployed widely over the next generation

are ones that either exist today or are under development. Itisimperitive that we investin
research and development today to support future generations. Even while we might safely
forecast that the pace of change will quicken, history cautions us to avoid assuming that
futuristic visions will quickly become reality (table 1-1). The past suggests that public
acceptance of new technologies or policies can play a major role in whether they are deployed
or implemented. The past also has shown that many changes will be associated with wild
cards—developments like wars, recessions, or other phenomena that we know might occur but
which we cannot forecast with any confidence. Perhaps most importantly, through Trends and
Choices, Secretary Coleman demonstrated that well-informed policy decisions can have
important effects on the ultimate outcomes for transportation.

The Transportation U.S. Population: 1975-2025
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At the time of Trends and Choices, the U.S. population was projected to grow by about 0.5
percent compounded annually over the next 15 years to 247 million. Real GNP was projected
to grow at a faster rate — by about 2.3 percent per year — to $2.83 trillion, or about $11,460 per
person (in constant 1975 dollars).

By 1990, without any major social upheavals over that period, the population actually grew to
alevel almost exactly as forecast—to 249 million. But the nation’s economy had been buffeted
by another major oil shock in 1979 and had stagnated through the 1970s and 1980s. With
high levels of inflation accompanying slow growth, economists came to call this unusual
phenomenon “stagflation.” GNP fell short of the projections by 15 percent—$2.41 trillion vs.
$2.83 trillion projected in Trends and Choices. Real GNP per-capita fell short of the $10,000
forecast by Coleman for 1990.

Under the leadership of President Clinton and Vice President Gore, we have witnessed a
continuing rise in population, still largely through immigration, and the longest expansion of
the economy in our nation’s history. Making up for the pause in growth during the 1980s, the
economy has grown to an estimated $9.9 trillion in 2000, and per-capita Gross Domestic
Product (GDP)! stood at about $36,153 thousand in 1998 or about $11,100 in 1975 dollars.

Over the next 25 years, the U.S. population is likely to continue growing at an average annual
rate of change of about 0.82 percent, reaching a level of 337 million by 2025. But the age
distribution of the population will continue to change significantly. The median age has risen
from 28.8 in 1975 to 35.2 in 1999, and it is expected to reach 38.0 by 2025 [USDOC Census
1999]. These changing demographics will challenge transportation decisionmakers both
directly and indirectly through the makeup of the workforce, consumer preferences for
products and services, and the numbers of youthful and aging drivers, among other things.

Economic projections tend to be more near-term. But the Congressional Budget Office’s
estimates suggest growth in production at a substantially faster rate than population
growth—about 2.7 percent compounded annually over the next 10 years [CBO 2000].
Projected forward, we might expect GDP to reach $29 trillion by 2025. In that event, per-capita
GDP might well be close to 1.5 times today’s level in real terms.

One facet of the trends in this period was the growth in workers that resulted from the baby
boomers coming of working age from the mid-1960s to the mid-1980s and the growth in
women joining the labor force. In the 1980s, more people were added to the labor force than to
total population. Women’s increasing involvement in the workforce shifted the historical
pattern in which one-third of working-age women worked to one in which one-third of
women of that age group did not work. By 1975, female labor force participation had risen to
47.3 percent; by 1998, it stood at 59.4 percent. Itis to the great credit of the U.S. economy that
the surge of workers found jobs in a thriving economy. Today, the ever-increasing demand for
workers directly supports President Clinton’s welfare
reform plan, and an increasing number of welfare Transit ridership grew from 7.4 billion
recipients are transitioning to the job market. passenger frips in 1993 to 9 billion in

1999 - the highest level since 1964.

Population and economic production have always
been important factors in shaping the nation’s travel
patterns. As population grows, travel generally rises proportionately. But changes in the age
distribution, geographic distribution, and even immigration can affect travel volume and
patterns as well. Economic well-being can brake or accelerate the use of the transportation
system, while changing the mix of transportation modes or trip purpose. Also,
internationally, population growth and globalization of the economy will amplify both trade
and passenger flows. Thus, demographics and economics provide an important part of the
context for transportation decisionmaking by individuals, government, and in private
industry.

! Since 1992 the United States changed from GNP to GDP as the aggregate measure of the size of the economy
to better reflect the domestic production capacity of the country. In 1992, U.S. GNP was $24,490 per capita in
current 1992 dollars, while GNP was $24,447 per capita in current 1992 dollars. @




Today, highway vehicle-miles traveled exceed 2.6 trillion per year and continue to grow.
Transit ridership reached 9 billion in 1999, the highest in 40 years. Commercial airports
handled more than 8.5 million flights, nearly double the number of flights handled in the mid-
1970s. By 1999, U.S. domestic revenue passenger-miles had climbed to 473 billion and will
continue to increase.

Increased demand for transportation brings increased safety, security, energy, environmental,
and congestion concerns. The challenge will be to address these concerns while developing
innovative solutions to ensure the free flow of goods and people within and among all of the
various modes of transportation, to allow people to be even more productive with their time, to
experience new things, and to always be connected.

Passenger Travel

In 1975, Americans used the automobile for more than 90 percent of their travel (by mileage),
and travel by automobile was continuing to rise faster than the population was growing
[USDOT 1977]. Therefore, it was natural that Trends and Choices would forecast what we
would see by 1990:

50.4 percent rise in passenger-miles,
23.4 percent rise in licensed drivers, and
23.2 percent rise in the number of vehicles on the highways.

What is a little surprising is the Passenger-Miles: 1975-2025
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alone grew by more than 23 million.

Evidently, the American fascination with automobiles was tied much more loosely to the
economy than originally thought. And vehicles were starting to last longer, so even moderate
levels of new car purchases inflated the national inventory. The increase in telecommuting,
e-commerce, and other advances that can be a substitute for transportation will likely slow the
growth in transportation demand. However, continued growth in the demand for
transportation may result in more attempts to control demand through pricing, regulation,
and other mechanisms.

Over the past 10 years, passenger travel rose even more steeply than during earlier decades as
the economy grew rapidly. Highway travel (as measured in passenger-miles) has continued
to dominate—still accounting for 90 percent of travel—while air travel accounts for another

9 percent, and the other modes together account for the last one percent. Until the past decade



or so, about every five years highway travel lost a percent of the modal share, while air travel
gained a percent. Reasons for this shift include lower costs, faster travel, and an increased
willingness to travel longer distances and visit more places.

The next 25 years present some
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Millions of drivers

For some time now, we have had the tools necessary to advance telecommuting. But, there
may be some aspects of the way we work that are preventing greater market penetration.
Recall that no less a visionary than Thomas Alva Edison predicted the demise of the




conventional classroom with the advent of films and radio. As work is becoming more
information- and innovation-oriented, team development is becoming more important.
Systems are becoming more complex. As one is less and less able to master entire systems,
trust is perhaps becoming more critical, and face-to-face contacts are needed to develop that
trust. In fact, it seems that workplaces are beginning to pay more attention to “professional
emotional” relationships. These take time and close interaction. We can support efforts to
continue to increase telecommuting.

By 2025, travelers will have widespread, real-time access— any time, any place—to
information of all types, such as transportation availability, geographic location, and
operating conditions over various segments of a trip. Passenger-miles of travel will increase
faster than the growth in travel experienced during the 1990s—from 5 trillion miles in 2000 to
8.4 trillion in 2025, provided that capacity issues can be adequately addressed. A

corresponding rise in global travel will also occur. m

Forces of Change Affecting Commuting, Land Use, and Other Travel
(in this decade and beyond)

The Democratization of Mobility —Everyone can travel —the number of vehicles in the nation
exceeds the number of drivers. Currently, the saturation in drivers licenses and vehicles is really
the saturation of the white population alone. As affluence increases, more African-American,
Hispanic, and Asian households will acquire both licenses and vehicles. This equalizing of mobility
will be critical to both the ability to fully exploit job opportunities and to expand the ability to enjoy
social and recreational opportunities.

Aging of the Population — As future numbers of older and retired people increase, travel patterns
and levels will change as well. Travel in nonpeak hours may increase at a greater rate, relative to
commuting travel, as the retired have more time for leisure activities.

Changing Immigration—With immigration refurning to turn of the 20" century levels, immigrants
will become a critical factor in future commuting patterns. In 1998, close to 60 percent of arrivals
from abroad went directly to metropolitan suburbs, rather than the cities. While new immigrants
may initially stimulate transit use over time, they may make other travel choices.

Growing Affluence— Rising incomes increase auto availability and use, trips per household, and
average frip lengths. As the means to travel increase, people consume more transportation. With
70 percent of the nation’s workers living in two-or-more-worker households, commuting trips
become longer, more auto-centered, and more likely to be in a peak period. Household income
levels of $25,000 appear to be the threshold for shifts to private vehicles for transportation.

Dispersal Technologies — Transportation services, both ground and air, have been a key factor in
dispersing the population by making formerly remote areas highly connected to the rest of the
country. Airport congestion will push development to areas with excess capacity. Airports will be
the economic engines of the 21+ century, not unlike the seaports and railroad stations at the turn
of the 20" century. The Internet, computers, and future technologies will further loosen constraints
on dispersal, expanding the freedom to work anywhere.

Source: Alan Pisarski, excerpts from speech to the “Road Gang,” Channel Inn, Washington, DC, June 15, 2000.

There will be greater concerns for the safe mobility of older adults, who will make up one-
sixth of the population. New technologies will be employed to keep them driving safely
longer, as they continue to use the automobile as their main source of transportation. And
more user-friendly, reliable forms of nondriving transportation will be perfected, providing
older adults with additional options.



While traveling in the future will be different, the basic modes we use are unlikely to change.
What will change are the characteristics of these systems, how we use them, and how we
construct our daily routines, all of which will help enhance the quality of the transportation
experience. Certainly, technology, automation, and the prospect for increased affluence will
play major roles. And capacity is going to have to be addressed head-on, even if just to avoid
constraining the U.S. economy.

With the unveiling of “Acela,” Amtrak’s new high-speed train service (with speeds
reaching150 mph) in the Northeast Corridor, the interest in high-speed, rail-based ground
transportation continues to grow. It is expected that by 2025 most of the corridors in the
nation will have a high-speed train service. The advent of MagLev (magnetic levitation) over
the next 25 years will present intercity travel times that will rival those of air travel.

Increased use of ferryboat systems is being looked at as a measure to address congestion in
major metropolitan areas like San Francisco, New York City, and Seattle. The U.S. Marine
Transportation System (MTS) report, submitted by the USDOT to Congress in 1999, estimates
very rapid growth of the high-speed passenger ferry industry. Ferries traveling up to 80 knots
or more will be used to compete with other forms of transportation. The growth in the ferry
industry is expected to continue over the next 25 years and will require improvements to the
portinfrastructure and a continuing focus on prevention programs to minimize risk to
passengers.

Freight Transportation

In 1975, the U.S. economy was more product- and less service-oriented than it is today. The
domestic transportation system handled about 2,285 billion ton-miles of freight—or a little
over 1.4 ton-miles per dollar of GNP. Freight tonnage was split among rail (33 percent), water
(25 percent), pipeline (22 percent), and truck (20 percent) by modal share; air transportation
accounted for much less than 1 percent of ton-mileage. Over-regulation and energy costs were
among the more visible issues. But the demand for freight transportation was growing
rapidly.

Trends and Choices forecast 92 percent growth in ton-miles by 1990—even more than the 77
percent projected growth in real GNP. In fact, while GNP fell somewhat short of the forecast,
freight traffic fell short even more. By 1990, real GNP was up about 50 percent while total ton-
miles were up only 40 percent. Two important things were happening. The economy had
cooled, and changes in the nature of U.S. production had reduced the overall tonnage for a
given level of national output. In particular, the service sector of the economy grew dispropor-
tionately. Changes in the type of commodity moving (higher value-added-per-unit-weight
commodities like computers, electronic equipment, and the like) might also have reduced the
tonnage.

Ton-Miles of Freight (All Modes): 1975-2025
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than predicted. The large difference in the
rail mode, in particular, is probably a reflec-
tion of the large increase in the price of
petroleum that was expected but did not
materialize, which would have made rail
relatively more attractive compared to
trucking.

Over the past 10 years, freight ton-miles
have grown another 23 percent—just
trailing the growth in the U.S. economy.
Large increases in truck and rail freight
together can account for this growth.
Trucking, in particular, increased its modal
share from 23 to 30 percent in just 10 years.
By contrast, domestic waterborne transpor—
tation declined fairly dramatically, from a
26 percent share to an 18 percent share.
Pipeline transportation grew, but more
modestly than other modes. Aviation grew
by more than 70 percent. While it remains
a very small part of freight transportation
by tonnage, aviation accounts for about 30
percent of the value of U.S. merchandise
trades, and this share will increase.

The next 25 years will be a challenging
time for all sectors of the freight community.
Congestion and capacity issues are already
facing every mode. Intermodal connections
need to be made more efficient.

Much of the transportation infrastructure
requires modernization. Workforce
shortages are projected. At the same time,
e-commerce and increasing globalization of
the economy could increase transportation
demand. Just-in-time inventory systems
are likely to move even more inventory out
of warehouses and into the transportation
system, requiring both system capacity and
greater reliability. And economic
production (GDP) is likely to grow by 84
percent, in 2000 dollars.

Given all these factors, we expect freight
transportation to grow to just over 5 billion
ton-miles by 2025—a 29 percent increase
over our current estimates. But we also
expect further shifts in how freight is
moved and freight transportation is
managed:

A high volume of smaller shipments to
satisfy low or noninventory

Billions of ton-miles

Ton-Miles of Freight by Mode: 1975-2025
(based on statistical forecast in table 1-1)
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production and distribution requirements and express package delivery. Highly
integrated freight transportation companies that provide full logistics/ transportation
services using multiple modes.

The U.S. Coast Guard (USCG) sestimates that while domestic water freight movement is
expected to increase moderately over the next quarter century, foreign waterborne
commerce is expected to double during the same period. A significant increase in
international freight movement will require much larger ships; deeper channels; and
high-capacity, highly efficient intermodal cargo-handling ports. The innovative marine
transportation system initiative started by Secretary Slater will be an important catalyst to
address the changes necessary to meet the challenges this growth will present.

Arapid growth in trucking due to the increase in point-of-sale and just-in-time inventory
systems, express package delivery, and e-commerce. Trucks will continue to dominate the
freight transportation market, although their share of the primary shipment tonnage
transported in the United States is expected to remain relatively constant for the next 10
years.

Air cargo growth is expected at a pace even greater than today’s because of e-commerce
and globalization. Larger aircraft, both dedicated freighters and passenger aircraft with
excess storage capacity, will carry cargo.

FRA projections show that rail ton-miles will grow an average of 2 percent per year
between 2000 and 2025.

The evolutionary changes of the past 25 years have created a highly efficient, market-driven
freight system with increased responsiveness and lower costs to consumers and producers.
But the success of our nation’s freight movement system has generated a new set of issues—
and future choices to be made—in areas of freight system development, utilization, and
management. The size and shape of the transportation system will be determined to a large extent by
strategies for capital investment, financing, research and technology, and balancing mobility needs
with safety and environmental considerations.

Transportation Safety

Safety concerns have always been a critically important area of emphasis for the public sector.
Safety is the Clinton-Gore Administration’s top transportation priority and the Department’s
“North Star” by which we set our goals and policies to improve safety in all transportation
modes. Under the Clinton-Gore Administration, the transportation system as a whole is the
safest it has ever been. Advances in technology, our renewed focus on partnerships aimed at
positively changing human factors, and effective legislation offer great hope for progress in
reducing transportation crashes and fatalities.

Transportation Fatalities: 1975-2025
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“As we work together, let us aim
for ‘stretch goals’— goals that

In 1975, the nation saw nearly 50,000 fatalities associated with transportation. Highway
crashes were the leading cause of death for individuals between 1 and 44 years of age, and
accounted for 95 percent of all transportation fatalities [USDOT 1977].

At the time of the Trends and Choices report, the authors reasoned that if nothing were done, we
would “lose the race with increased travel” and the total number of deaths would rise
substantially. It was thought that by 1990 the highway death toll could exceed 60,000 per
year [USDOT 1977]. This was clearly unacceptable.

Instead, Secretary Coleman established a planning goal to implement countermeasures that
would cut the fatality rate (fatalities per 100 million vehicle miles of travel) in 1990. “The goal
is not, of course, to have 40,000 fatalities in 1990 but to cut the fatality rate by more than 40
percent and to save more than 20,000 lives that year compared to what the situation would be
without the countermeasures.” [USDOT 1977]. The resulting forecast—adjusted for this
ambitious plan—was 45,500 transportation fatalities in 1990.

That forecast was remarkably close to the actual number: 47,247 fatalities in 1990. Despite the
rapid growth of transportation usage, the number of fatalities had actually declined, with
safety gains in almost every category. Highway fatalities—still the dominant component of
overall transportation safety—essentially held steady in the face of a 60 percent rise in
vehicle-miles of travel [USDOT BTS 1999]. That accomplishment, alone, explains most of the
difference between the original “no intervention” projections and the actual numbers by 1990.
Meanwhile, maritime and aviation fatalities each dropped by more than 40 percent, and rail
fatalities fell by 13 percent [USDOT BTS 1999]. And since then, transportation fatalities have
dipped below 44,000.

Most advances in highway safety have come from improvements in road and motor vehicle
design, increased seat belt use, decreased drunk driving, and improvements at rail grade
crossings. Public awareness campaigns, launched by the USDOT in cooperation with non-
profit organizations, have also helped improve safety. We expect additional improvements
from advances in motor vehicle road designs, in-vehicle technologies, technology-enhanced
traffic law enforcement, and improvements in pedestrian/cyclist safety. Advances in trauma
response and medical treatment have significantly reduced the lethal consequences of many
crashes, but further improvements are possible. If the statistical trend of the past 25 years is
applied to the next 25 years, fatalities could be expected to decrease to about 40,300 per year by 2025.
However, we are not content with that scenario. So the USDOT has established a “stretch” goal of
reducing highway fatalities by 20 percent—to 33,500—by 2008. This will clearly require even
more aggressive and innovative approaches to preventing crashes and reducing their lethal
consequences. But if successful, this should put us on a path toward a major milestone: fewer
than 25,000 highway fatalities by 2025.

The goals and policies we set today will be pivotal for
transportation safety over the next 25 years. The high
marks we set today for the next quarter century will

push us towards g reate"’ aChileve' hopefully propel our progress beyond what we might
ment than we can now imagine.”  otherwise achieve. Along with the goal for a 20 percent

Secretary Rodney Slater
U.S. Department of Transportation

reduction in highway fatalities, the USDOT has set
“stretch” goals for an 80 percent reduction in aviation
fatalities by 2007, and a 50 percent reduction in motor
carrier-related fatalities by 2010.

FAA’s “Safer Skies” initiative is focusing on six key causal factors that contribute to the
majority of incidents and crashes: controlled flight into terrain, loss of control, uncontrolled



engine failure, runway incursions, approaches and
landings, and weather. The FAA is working in
partnership with the airline industry, pilots, technicians,
and air traffic controllers to use improved forecasting
and new communication technology to detect severe
weather sooner.

“Secretary Rodney Slater has not
only tried to get more money for
the nation’s roads, bridges,
airports, rail, and mass transit —
he has also tried to humanize the
face of transportation and save

In motor carrier safety, heightened public attention lives.”

combined with new legislative mandates will be the

basis for improvement—expanding safety regulatory and =~ William J. Clinton
enforcement programs, coupled with technological President of United States
. i . . October 23, 2000
innovations and proactive approaches by industry and

government to raise safety program quality and

effectiveness by all motor carrier operations.

In October 2000, President Clinton signed into law the “Department of Transportation and
Related Agencies Appropriations Act, 2000.” This Act provides critical transportation safety
funding and contains a provision that will help set a national impaired driving standard at
0.08 Blood Alcohol Content, thereby reducing drunk driving on the nation’s roads and saving
lives.

Railroad crossing crashes and fatalities declined dramatically since 1975, and today, the
number of fatalities has been reduced by more than half. A significant factor contributing to
this decline has been the forging of strong partnerships among rail labor, management,
suppliers, state rail safety agencies, and other rail stakeholders. These partners impact
rulemaking through the Rail Safety Advisory Committee and the only collaborative safety
initiatives on every major railroad, called the Safety Assurance Compliance Program. These
efforts have made 1993-1999 the safest seven years in railroad history. These partnerships,
together with improved technology, education, and enforcement, can continue increasing
safety in the future. Railroad worker and passenger fatalities and injuries are also expected to
decline steadily in the next 25 years as a result of widespread use of Positive Train Control
(PTC) and other Advanced Train Control Systems, improved locomotive and passenger car
safety standards, and improvements in human factors. However, as train movements
increase, and development and urbanization spreads along railroad tracks, the incidence of
trespassing may increase, along with a corresponding rise in trespasser fatalities.

Fatalities associated with maritime operations have dropped nearly 50 percent since 1975,
due in large part to improvements in recreational boating safety and the U.S. Coast Guard’s
marine safety programs. Improvements resulted from implementation of the Federal Boat
Safety Act of 1971, which drove new regulations affecting both boat manufacturers and boat
operators. The U.S. Coast Guard has partnered with States to conduct boater safety and
education programs. The states have implemented their own boating safety programs with
the help of federal grant funding, and commercial marine operations have been enhanced
through Port State Control policies that focus on foreign vessels operating in U.S. ports—
covering the design and maintenance of ships, as well as the capabilities and qualifications of
their crews. An aggressive program to ensure that all foreign flag passenger vessels operating
from U.S. ports comply with all applicable international and U.S. standards has resulted in no
passenger deaths since 1984, and the death rate involving the U.S. domestic passenger vessel
fleet continues to decline.

In the future, increased global trade will result in ships that are larger and faster, and which
carry more cargo. Increased emphasis will be placed on changes in ship design and engineer-
ing standards to improve the structural safety, fire protection, and general safety of vessels.
Additional improvements in human performance will follow the introduction of advanced
technological, organizational management, and work environment products and practices.




FAA and NASA: Working Together on Aviation Vision and Goals

On October 9, 1998, FAA Administrator Jane Garvey and NASA Administrator Daniel Goldin
signed a formal agreement establishing a partnership between their agencies with the objectives of
defining and achieving specific goals in aviation and future space transportation. This
agreement, built on a long history of FAA-NASA joint efforts and cooperation, will provide the
leadership needed to define, develop, and deploy the research and technology necessary for the
nation’s aviation system to meet the difficult challenges of the coming decades.

Looking into the future, NASA and FAA are working to achieve long-terms goals in these critical
areas:
1. Reduce the aircraft accident rate by a factor of 5 by 2010, and by a factor of 10 by
2025.

2. Reduce CO, emissions of future aircraft by 25 percent by 2010, 50 percent by 2025,
and possibly totally by 2030 to 2040; reduce NO, emissions of future aircraft by a
factor of 3 by 2010, 5 by 2025, and completely by 2030 to 2040.

3. Reduce the perceived noise levels of future aircraft by 50 percent (10 dB) from today’s
subsonic aircraft by 2010, and 75 percent (20 dB) by 2025.

4. While maintaining safety, riple the aviation system throughput, in all weather conditions,
by 2010.

5. Reduce the cost of air travel by 25 percent by 2010 and by 50 percent by 2025.

6. Reduce travel time to the Far East and Europe by 50 percent by 2025 and do so at
today’s subsonic ticket prices.

7. Invigorate the general aviation industry, delivering 10,000 aircraft annually by 2010
and 20,000 aircraft annually by 2025.

8. Provide next generation design tools and experimental aircraft to increase design
confidence, and cut the development cycle time for aircraft by 50 percent.

9. Reduce the payload cost to low-Earth orbit by an order of magnitude, from $10,000 to
$1,000 per pound, by 2010, and by an additional order of magnitude from thousands
to hundreds of dollars per pound by 2025.

10. Reduce the cost of inferorbital transfer by an order of magnitude by 2015, and reduce
travel time for planetary missions by a factor of two by 2015, and by an order of
magnitude by 2025.

Source: National Aeronautics and Space Administration, Roadmaps to the Future — Version 1.0, available at
http://www.nasa.gov/ as of Dec. 15, 2000.



Under Secretary Rodney Slater’s leadership, the USDOT developed a bold and comprehensive
plan to modernize our nation’s Marine Transportation System (MTS). He led an MTS Task
Force, which was a highly collaborative effort of federal, state, local, and private sector stake-
holders, to develop a vision for the future, define the critical issues facing the industry, and
implement a course of action. Safety remains MTS Task Force’s most critical goal and will
guide our action plans to improve vessel operations and better manage our marine
infrastructure.

Technology, innovation, and leadership may well be the keys to major safety advances in the
future. In particular, widespread deployment of collision-avoidance technologies and miti-
gation strategies will be necessary to achieve the dramatic reductions in deaths and injuries
that we seek.

In March 1999, the USDOT held the first-ever National Transportation Safety Conference
where we identified the top 10 issues that would lead to the creation of a National Safety
Action Plan. These action plans were held together by the concept that “Safety is a promise
we make and keep together.”

Promote and require use of safety equipment in all transportation modes.
Promote a culture of safety for all transportation modes and the population.
Increase research of performance factors across all transportation modes.
Adopt a Federal uniform law of .08 percent blood alcohol concentration for drivers and a
zero tolerance level for truckers.

Increase funding to support enforcement of existing transportation laws and
regulations.

Maximize existing safety partnerships.

Do a better job of data collection and reporting across all jurisdictions.
Implement fatigue management practices.

Increase use of technology to improve safety in all transportation modes.

0. Improveinternational safety cooperation.
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Moving forward from this conference, we have made progress. In October 2000, President
Clinton signed into law a national impaired driving standard of 0.08 Blood Alcohol
Concentration. This will reduce drunk driving on the nation’s roads and save lives. We have
taken steps to improve transportation safety data for strategic and operational decision, to
develop and use advanced safety technologies, and to fund the enforcement of transportation-
related laws and regulations.

“We have pursued a new
strategy for prosperity—fiscal

discipline to cut interest rates . .

. The future of the environment and the course of environ-
and spur growth; investments mental protection are inextricably linked by a variety of factors
in education and skills, in and events. These include the rate of growth in the
science and technology and population and the economy, the use of and alternatives to
transportation, to prepare our fossil fuels, the nature of land use development patterns, and
the application of technology and other factors that could
help limit the negative impact of transportation on the

The Environment

people for the new economy;
and new markets for American

environment.
products and American
workers.” Under the leadership of Vice President Gore, the Livable
Communities Initiative was developed to ensure an improved
William J. Clinton quality of life and strong local economies by preserving open
President of the United States spaces, enhancing air and water quality, securing safe streets,
January 27, 1998 and developing places where we work, but spend less time in




traffic and more time with families, friends, and neighbors. In June 2000, First Lady Hillary
Rodham Clinton and Secretary Rodney Slater designated 16 National Millennium Trails that
connect our nation’s landscape, heritage, and culture and demonstrate our national
commitment to improving the quality of life for all Americans. Another initiative by President
Clinton addresses findings that show the burdens of a polluted environment are borne
disproportionately by members of minority and low-income communities. The initiative,
known as Environmental Justice, advocates policies that will either cease, reduce, or evenly
distribute such problems. Executive Order 12898 directs federal agencies to initiate
procedures and actions that make environmental justice part of their basic mission. In 1997,
the USDOT issued guidance to incorporate the principles of environmental justice throughout
its programs, policies, and activities.

It will become increasingly challenging to balance the need for greater mobility with the needs
of the environment. Growing tradeoffs among competing objectives make it more difficult, but
not impossible, to develop new transportation facilities as costs of mitigation increase.
Creative management of transportation systems to reduce congestion will become
increasingly important.

In the mid-1970s, transportation agencies were beginning to develop tools for assessing the
environmental impacts of proposed transportation activities, following enactment of the
National Environmental Policy Act in 1969. Other environmental statutes passed in the 1970s
addressed particular resources. Over time, more sophisticated tools were developed to
address environmental considerations, leading to a recent emphasis on improved processes
and outcomes.

In 1975, air pollution posed a serious public health threat that was capturing the public’s
attention. In that year, unleaded gasoline was introduced for use in automobiles equipped
with catalytic converters, and emissions standards for motor vehicles were becoming more
stringent in general. Transportation sources produced 85 million tons of carbon monoxide
(CO), 9 million tons of nitrogen oxide (NO, ), and 11 million tons of volatile organic
compounds (VOC).

Trends and Choices forecast significant . . . . .
reductions in these pollutants by 1990 as Since 1993, highway emissions declined by

mandated by the Clean Air Act (CAA) of almost 15 percent - from 74.4 million tons
1970—CO declining from 85 to 27 million tons, | to 63.7 million tons in 1999.

NO, declining from just over 9 million tons to
just under 9 million tons, and VOC declining
by more than half from 11 to just over 4 million tons. In fact, all three declined by 1990, but
only NO_ declined by as much as Secretary Coleman’s forecast. CO emissions dropped not by
68 percent but by a more modest 38 percent; VOC fell not by 61 percent but by 35 percent.

Still, in view of the rapid growth in vehicle usage for both passengers and freight over this
period, these changes reflect dramatic improvements in emissions and, therefore, air quality.
The reduction in lead emissions, however, was most extraordinary—registering a decline of
more than 99 percent by 1990. Major amendments to the CAA were enacted in 1977 and 1990.
Emissions in all of these areas continued declining through 2000.

Clearly, this is not enough. Today, 39 percent of the U.S. population lives in a “nonattain-
ment” area—not meeting National Ambient Air Quality Standards—for one or more of six
criteria pollutants. Ground-level ozone, in particular, remains an important problem for about
90 percent of people in these areas. Further advances can be achieved through greater choices
in transportation, reformulated fuels, or greater capture of pollutants. But projected growth in
the population and the economy, along with the associated increases in travel and shipping,
might easily offset these kinds of technological gains. And the use of fossil fuels or internal
combustion engines present powerful constraints on the amount of improvement that can be



made. The key will be in the Emissions from Transportation Sources: 1975-2025
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Emissions from airports and aircraft
remain a concern, and in recent years,
we have promoted strategies to reduce
these emissions. International 12

standards for cleaner aircraft engines

have been developed, and today the 10

current stage 3 standard, fully _\/\
implemented in the United States by
2000, has resulted in the quitest aircraft
fleetin U.S. history. New Stage 4
aircraft will result in even quiter and
cleaner aircraft by 2025. Increased use
of cleaner ground support equipment
and other steps to reduce airport-
related emissions are likely to be in
place.
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An emerging issue only beginning to be HC (Hydrocarbon)
discussed by the public in 1975 was
the potential for global climate change
resulting from the buildup of
greenhouse gases in the atmosphere.
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greenhouse gases is carbon dioxide, 4 pal -
and transportation is a major source of 2 el N

this. In 1975, transportation produced
350 million metric tons of carbon
dioxide (CO,) emissions, and the
atmosphere carried 330 parts per
million CO, by volume. Today,
transportation produces nearly 500 million metric tons of CO, per year, and atmospheric
loading is estimated to be about 370 parts per million—1.3 times pre-industrial levels.
Scientists propose that changing global climate may result in further population shifts due to
shoreline flooding, changes in agricultural patterns, increased intensity in weather-related
disasters (e.g., hurricanes, tornadoes), and direct impacts on transportation infrastructure.
The Clinton-Gore Administration has consistently supported strong environmental strategies
to mitigate global warming. The USDOT is committed to mitigating the unwanted side effects
of transportation-related emissions and established the Center for Climate Change and
Environmental Forecasting to identify and promote transportation strategies to reduce
greenhouse gas emissions.

1975 1980 1985 1990 1995 2000 2005 2010 2015 2020 2025
L Projected ———

Water pollution was not featured as a major problem in Trends and Choices, but the 1970s
brought a series of high-profile oil spills that focused international attention. In response,
regulations were developed in the 1970s and 1980s to address vessel design, construction,




operations, maintenance, and manning, as well as many corresponding controls for the
shoreside facilities that transferred oil to and from these ships and barges. Then, in 1989, the
Exxon Valdez spilled a record 11 million gallons of oil in Valdez, Alaska. As a result, the Oil
Pollution Act of 1990 brought about some of the most widespread changes in petroleum
shipping to date, aimed especially at reducing the risk of catastrophic spills. This included
an upgraded liability and compensation regime to encourage preventive measures by vessel
owners and operators.

Although the total number of spills has During the past eight years, the USDOT
remained relatively constant, the total amount of parinered with the shipping industry to
oil spilled into U.S. waters has fluctuated develop prevention and response stan-

significantly from year to year as a result of a v v .
small number of very large spills. But large dards that reduced maritime oil spill

spills clearly are becoming less common and from 5.3 gallons per million gallons
smaller spills are being controlled as well. The shipped in 1993 to 2.7 in 1999.
future will depend very much on what happens

to motor vehicles over the next 25 years, because

transportation is the major user of oil, and U.S. production can supply only about half of all
U.S. oil consumption. A continuing flow of oil imports will present continuing risks of
spillage. A dramatic change in automobile design, on the other hand, could break the pattern
of both U.S. reliance on foreign oil and the associated pollution risks of moving that oil.

The Clinton-Gore Administration’s aggressive goals to speed innovations in environmental
technologies will increase vehicle fuel economy, reduce fuel use, improve safety, and lead to
greater U.S. energy independence. The Partnership for a New Generation of Vehicles program,
a public-private endeavor, has made revolutionary technology breakthroughs for automobiles
and light trucks that will make our economy more energy independent and help meet such
environmental challenges as global warming.

The advent of increased environmental awareness and legislative action in the early 1970s
paved the way for measures to prevent water contamination from other transportation-related
sources, such as salt and other chemicals used to deice roads and runways. These actions
included the Federal Water Pollution Control Act of 1972 and the Clean Water Act of 1977.
With the expected increase in number of vehicles, the improper disposal of used motor oil may
increase unless new vehicle technologies that do not require the use of motor oil are
developed. There is a need for proper design of transportation infrastructure to reduce
pollution from runoff from highways and airports. Use of new materials and sensor
technologies can prevent leakage from oil storage tanks. The use of nanotechnology may
provide materials for road surfacing that will prevent ice formation on the roads without the
use of salts. Some of these options may be expensive to deploy, but if we are to achieve long-
term sustainability, they may become our only options. Additionally, when we consider the
societal and environmental costs of leaving these concerns unchecked, we may conclude that
the mitigation costs are well within reason.

Wetlands—an important component of our complex
ecological systems—came under increasing pressure Striving to lessen noise pollution from

from agricultural activities, urbanization, and aircraft, the USDOT worked with the
transportation infrastructure development during the | girline industry and achieved remark-
1960s and 1970s, but were only just emerging as a able results. In 1993, 2.1 million
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major issue in 1975. At that time, wetland loss was
estimated at approximately 450,000 acres per year,
primarily due to agricultural activities. As a result of
increased emphasis on preserving our environment, had fallen to 680,000.

Americans were exposed to significant
aircraft noise. By 1999, this number

wetland loss has been reduced to 50,000 acres per



year, and less than 10 percent of this is estimated to be from highway construction activities.
Today, wetlands are being restored as we work toward the national goal of a net gain in
wetlands. In 1996, FHWA began nationwide monitoring of annual wetland loss and gain for
the Federal-aid highway program. The data collected show that across the country the
Federal-aid highway program has achieved a 150 percent gain in wetland acreage (i.e., 2.5
acres of wetlands gained for every acre of loss). The Federal-aid highway program has
produced a total net gain of 11,628 acres of wetlands nationwide since 1996. It will be
important to improve our conservation of finite resources such as wetlands and other
habitats, cultural and natural resources, and green spaces as transportation systems are
planned and implemented.

The recent emphasis on managing watersheds and conserving groups of species and
ecosystems is likely to continue as we better understand the ecosystem processes that govern
environmental quality. The challenge of reducing transportation pathways for the spread of
invasive alien species is likely to continue into the next 25 years.

An unintended consequence of transportation is noise pollution. Today, highway and aircraft
noise are considered major environmental problems, and with the projected growth in
highwayand air travel by 2025, there is a need to further reduce vehicle noise. Although noise
was considered in Trends and Choices, the only observation made about the future suggested
that with the advent of quieter aircraft, the number of people exposed to aviation noise would
be reduced. The impact of highway noise has been mitigated over the past 25 years through
development of quieter engines, improved noise mufflers in vehicles, and construction of
noise barriers along major highways. The Aircraft Noise and Capacity Act of 1990 made the
quieter Stage 3 aircraft mandatory and older Stage 2 aircraft were fitted with “hush kits” to
meet noise-reduction requirements. Stage 4 aircraft will further reduce the impact of aviation
noise and quieter aircraft should make up much, if not all, of the fleet in place in 2025.
International cooperation in development of noise standards will continue to be important as
new noise standards are developed due to growth in passenger travel and freight movements.

A major challenge for the future will be managing growth so that we retain our economic and
environmental viability. Improved linkages between transportation and land-use planning
will be needed to achieve a more sustainable environment. Dispersed, auto- and truck-
dependent development patterns, often referred to as urban sprawl, can increase costs of
providing community services and increase congestion, pollution, and consumption of
natural resources. Land-use patterns that support a range of transportation choices—
communities that encourage use of transit, walking, and bicycling—can begin to address
these concerns, but will take many years to develop. Similarly, steps to increase efficiencies in
and reduce environmental impacts of freight movement are also needed. By 2025, many of the
environmental issues and problems are likely to be similar to those of today’s world, largely
because any changes or advances that have a substantial positive impact on the environment
take a long time to produce results. We expect water quality and air and noise pollution to
continue to improve due largely to enhanced technology (e.g., advances in vehicles, use of
nanotechnology, and implementation of ITS), shifts in energy sources and modes of
transportation, and reductions in pollutant runoff.

We will need to continue to minimize air, water, and noise pollution. This will require
enhanced technology (e.g., advances in vehicles and fuels and implementation of ITS), shifts
in modes of transportation, and better means of avoiding environmental impacts (e.g.,
advancing designs that minimize pollution from runoff). Identifying financing for our
environmental efforts will also be a major challenge. There will be a greater emphasis on
options that reduce the demand for transportation, such as telecommuting, electronic
communications, and alternative work schedules coupled with efforts to further reduce
pollution and energy consumption. Other options will include peak pricing and various user
fees to positively impact congestion and environmental concerns.




Energy

In 1975, the United States consumed almost one-third (29 percent) of the world’s petroleum
production [USDOT BTS 1999]. Transportation represented a little over half (54.8 percent) of
that consumption, but the United States was producing nearly two-thirds of its petroleum
needs. Trends and Choices—written at a time of rising fuel prices—projected a slight (2 percent)
decline in transportation energy usage by 1990, generally assuming that gains in fleet energy
efficiency and changes in travel behavior would offset increases in travel and freight

shipping.
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By 1990, while passenger travel was nearly as predicted (within 2 percent) and freight
transportation was actually much lower than predicted, energy usage by the transportation
sector had risen by 48 percent. While the Corporate Average Fuel Economy (CAFE) standards
improved the fuel efficiency of highway vehicles—especially passenger vehicles—in the
1970s and early 1980s, these improvements began to level off by the late 1980s. Fuel prices
had moderated, and consumers continued to use the automobile as the predominant choice
for personal transportation. The average fuel economy of passenger cars hovered at 21.7 miles
per gallon while the standard mandated by the Energy Policy and Conservation Act of 1975
was 27.5 miles per gallon by 1985. Since that time, new energy efficient technologies have
been applied, for the most part, to enable owners to drive larger, more powerful vehicles,
rather than reduce the amount of fuel used.

The trend of the 1990s is an extension of the trend of the late 1980s. With no changes being
made to the CAFE regulations, and with a lower standard for passenger trucks than cars,
ownership of light duty trucks, especially SUVs, began to soar. As a result, the energy
efficiency of the U.S. highway vehicle fleet has begun to decline, while total vehicle-miles
traveled continues to grow (around 2 percent per year).

Technology will probably be the single, most important factor in where we go from here.
Regardless of the energy source, transportation will still require energy. If current trends are
projected forward, energy use is likely to be 45 percent greater by 2025 than today, or
depending on technologies that are deployed, increases may be offset by gains in technology.
For example, electric motors are about twice as efficient as internal combustion engines in
converting energy into work. They may be powered by batteries, fuel cells, solar panels,
flywheels, or any of a variety of energy storage technologies. In addition, they will take
advantage of lightweight materials and low-carbon fuel. Their widespread use could clearly
reverse the long-term increases in energy use by transportation. Hybrid engines that use a
combination of conventional internal combustion engines and battery-powered electric



motors have already been introduced to the market. Honda’s Insight gasoline-electric hybrid
reportedly can achieve 70 mpg on the highway and 65 mpg in combined city /highway
driving [Insight]. Perhaps just as importantly, most of these technologies would alter our
dependence on oil—with all of the associated environmental and national security
implications.

Two partnership programs initiated by the Clinton-Gore Administration, the Partnership for a
New Generation of Vehicles program and the 21st Century Truck Initiative, are making
significant progress in developing vehicles with low emissions and exceptional fuel efficiency.
Today, as part of this federal government / U.S. auto industry partnership, DaimlerChrysler,
Ford, and General Motors would be marketing hybrid vehicles that combine a gasoline or
diesel-powered engine with an electric motors. Some models are capable of obtaining up to

80 miles per gallon on the highway. Environmental pressures from oil consumption and
concerns about oil supply will continue to drive development of alternatives. Public
acceptance of new technologies will be key. Public policy and public-private sector
collaboration that facilitates the deployment of those technologies will be the major challenge
for government agencies. With the right alignment of policies to stimulate the availability of
highly efficient vehicles, with full utility and performance, and at reasonable costs (e.g.
hybrid-electrics), transportation energy use would grow at a diminishing rate.

By the year 2025, transportation energy use is projected to rise from 25 trillion Btu per year to
nearly 37 trillion Btu. Over the next quarter century, transportation energy growth will
continue to be dominated by the

burning of gasoline and diesel fuels. Btu Used by Transportation Sources: 1975-2025
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transportation energy use may only begin to make an impact by 2025. By then, estimates are
that vehicles powered by advanced technology powertrains will slightly exceed 50 percent of
new car sales. Alternative policies such as tax incentives will encourage buyers to purchase
these new vehicles.

Globalization

The trend toward globalization was beginning to take shape when Trends and Choices was
written. The leader in this phenomenon was the automobile industry. During that period,
there was a high demand for fuel-efficient Japanese and European cars due to the energy
crisis, and in 1975, 18 percent of the cars sold in the United States were imported. At that time,
American automakers did not have any manufacturing facilities abroad. But soon, General
Motors acquired an ownership stake in the Japanese manufacturing company Isuzu, and in
1978, the first foreign car was produced in the United States by Volkswagen. Since then, the
increasing trend toward cross-border ownership and manufacturing facilities has led to
intense consolidation and competition within the global auto manufacturing industry. Today,




General Motors has manufacturing facilities in 50 countries, and Ford Motor Company has
such facilities in 30 countries outside the United States. Similarly, there are numerous foreign
manufacturers now operating in the United States.

Advances in communication and transportation technologies have been major forces
allowing for the rapid growth in globalization and economic integration worldwide. Lower
transportation costs and higher levels of service and speed have contributed to widely
dispersed production and distribution facilities managed by firms that are truly international
in scope.

The trend toward globalization is also highlighted by the increase in international air travel—
both leisure- and business-related. This has heightened our sensitivity to the safety and
security of passengers traveling across the globe and different aviation systems. Under the
Clinton-Gore Administration, the United States signed 50 open skies agreements with
countries around the world, extending the international reach of the nation’s aviation system
and making it truly global. These agreements remove all restrictions on airline service and
increase competition and service. The FAA has initiated regional safety efforts, such as Safe
Skies for Africa and the Partnership for Safer Skies with Latin America. The International
Civil Aviation Organization has started the Universal Safety Oversight and Audit Program to
ensure that countries provide adequate safety oversight in areas of personnel licensing,
aircraft operations, and airworthiness. At the 1999 International Aviation Conference, held in
Chicago, Secretary Rodney Slater announced safety audit requirements for U.S. carrier’s code-
sharing partners.

The integration of manufacturing facilities around the globe has been associated in many
countries with the growing divestment of national firms from government ownership. This
trend has important implications for international transportation as well, bringing efficiency
and competitive marketing to the forefront as criteria of operating decisions. Supporting this
development is the progressive deregulation of transportation, although there are still many
restrictions on which carriers can operate and where they can pick up or discharge passen-
gers and cargo. Privatization and deregulation have increased the pressure on airlines and
ocean shippers either to merge or to conclude marketing alliances across national boundaries.
Advances in computerized reservations, container shipping technology, and on-demand air
freight have puta competitive premium on seamless integration of logistic services. Future
transportation providers may have major operations in all modes and all regions of the world.
We must continue to ensure that such consolidation does not reduce the competitiveness of
the transportation industry.

During the next 25 years, the phenomenon of globalization will gain more momentum as more
countries become linked by advanced information technologies and financial markets. If the
necessary capital and infrastructure investments are not available to the less developed
countries, they will not be able to share in the economic benefits of globalization, and they will
fall further behind in the world economy. As globalization spreads, average per-capita
income of countries around the world will become closer. These changes will also demand a
rethinking of the remaining responsibilities of government toward private industries.
International transportation will continue to require enforcement of safety codes,
environmental standards, fair labor practices, precautions against criminal activity, and
antitrust protections. In dealing with globalized firms, the present geographic division of
sovereign authority will frequently prove inadequate, and the United States will have to
collaborate with other countries to develop acommon program.



Technology

Today, we have indeed reached a stage where we direct our resources toward finding
solutions to our problems through technological improvements and enhanced efficiency. A
prime example of a technology employed to solve problems and enhance efficiency is the
computer chip, which makes automatic braking, fuel injection, pollution control, airbag
deployment, and many other in-vehicle systems possible. Embedded computer chips are at
the heart of many advancements that will one day become standard equipment on
automobiles and trucks, such as driver alertness, perimeter (front, behind, to the side)
monitoring, accident avoidance, automatic accident reporting, and automatic vehicle
operation systems.

For example, the accuracy of GPS in real-time navigation and tracking is driving the
development of several advanced systems across all modes of transportation. By 2025, GPS
technologies will proliferate through all modes of transportation, functioning as both a
transportation utility and a personal utility—an integral component of vehicles as well as
such personal items as cellular phones. GPS will provide the basic infrastructure for a
continuing and substantial improvement in the safety and efficiency of our national air space
system.

Intelligent Transportation Systems (ITS) are being widely deployed to improve the mobility
and safety of our surface transportation systems. Technologies such as ramp meters, elec-
tronic surveillance, and signal synchronization and pre-emption; advanced weather and
road condition information; computer-aided dispatch systems; commercial vehicle tech-
nologies; and a host of infrastructure and vehicle innovations promise to reduce congestion,
improve efficiency, and make travel safer. While all of these benefits are expected as we
increase the deployment of GPS and ITS, some of the gains may be offset by the expected
growth in highway travel by 2025.

The current trend of embedding new technologies into the operations and management of the
transportation systems will continue and probably accelerate over the next 25 years. The
management of transportation systems will become highly automated and increasingly real-
time. Congestion will remain an issue, but advances in communication technologies will
allow increased telecommuting options. New technologies will allow for the realtime pricing
of transportation facilities to increase efficiency and reduce congestion delays. Information
technology will play a prominent role both in shaping future transportation demands and in
enabling advanced management and operations of transportation services in an era of
constrained expansion of physical infrastructure.

National Security

In 1975, the United States and the Soviet Union were engaged in a protracted cold war, and
the world was split into two major military alliances. In Trends and Choices, the authors tested
the capacity of the intercity transportation impact for a conventional two-front war in 1990.
They concluded that the 1990 national transportation system would have sufficient overall
capacity. They reasoned that as the nation’s transportation system continues to grow, the
requirements of a military emergency become a smaller proportion of the total transportation
demand.

In the early 1990s, the Gulf War proved that reasoning to be essentially valid. But the focus on
national security has shifted considerably from the view in the 1970s. The Soviet Union
collapsed along with the communist bloc, and today every country but one—Cuba—in the
Western Hemisphere is a democracy. We now have increasing concerns over terrorism, and
regional conflicts are a chronic problem. We also have continuing incidents of illegal




immigration and drug smuggling by sea. Infrastructure security—both physical and
technological—is another area of growing national concern, and access to oil—a factor in the
Gulf War—continues to present a national security interest for the United States.

Continuing globalization of the world’s economies will profoundly affect the national
security picture. Globalization tightly couples the economies of different countries and tends
to increase the power and influence of the private sector. It also tends to blur political
boundaries and stimulate cross-boundary agreements, such as the European Union and the
North American Free Trade Agreement (NAFTA). The forces of economic efficiency are likely
to further stimulate the formation of such alliances. These forces will likely lead to an increase
in the volume of trade and movement of people. In addition, our transportation system will be
called on to meet the requirement to provide the just-in-time delivery of goods. This poses
significant security challenges for the United States by a myriad of threats such as cyber-
terrorism, smuggling of people and illegal drugs, protection of natural resources, and the
introduction of weapons of mass destruction.

The maritime environment is particularly challenging with the heavy volume of containerized
cargo inherent in the system. The key is in identifying the threats before they can manifest
themselves in U.S. cities and waterways. To accomplish this, the USDOT, through the U.S.
Coast Guard, will develop a new approach suited to the information age to allow us to
conduct a risk assessment of every arriving, departing, transiting, and loitering vessel within
a geographic coastal area of responsibility. This maritime goal dovetails with existing or
envisioned security and transparency needs for other transportation modes, elevating border
and economic security, as called for in President Clinton’s National Security Strategy.

By 2025, transportation and computerization together will be the catalysts for continuing
expansion of the global economy. International interests, in turn, should continue to grow in
importance. Globalization challenges conventional thinking about national interests. As
commerce grows in importance, so, too, will transportation; however, this will also increase
our vulnerability to security threats. Policy direction will, therefore, be guided, by security
considerations.

Policy

Today, a little over seven years after passage of the Government Performance and Results Act
of 1993 (GPRA), the challenge to manage our programs with quantitative information that is
reliable, accurate, timely, and relevant, is even greater. In keeping with this effort to streamline
government, Vice President Gore’s 1993 National Partnership on Reinvention moved the
federal government to be more accountable to the public and not restrained by rules and
regulations that can hamper federal agencies in carrying out their missions.

The USDOT was already poised for implementing GPRA, in part because of the visionary
work of our predecessors who, like Secretary Coleman, laid out 10 principles encompassing
the policy objectives of the time, addressing government’s relationship with the private sector,
international transportation concerns, how transportation can contribute to an enhanced
quality of life, maintaining multimodal diversity and competition, and the role of the federal
government. Many of the goals articulated then have since been met. But, again, we aren’t
stopping to merely recount our successes. We know we have much to do to improve the
transportation system, to make it as safe as it can be; to finish the job of making it accessible to
everyone; to increase its capacity to support a rapidly expanding economy; to protect and
enhance communities and the natural environment; and to make our transportation system
and the nation secure.



The Federal Highway Administration has been a leader in the application of concrete,
asphalt, and steel. Administrator Slater made it a top priority to make the agency about more
than concrete, asphalt, and steel—making it about people. Innovations included touring
thousands of miles to meet with state and local community leaders to better respond to their
highway transportation needs. This resulted in building bridges to carry new ideas and to
help transform both federal and state DOTs. He also called for innovation in the way we paid
for surface transportation. This resulted in the programs of innovative finance that have
become a standard, adding billions to transportation infrastructure needs every year. He also
recognized the need for expanded uses of research and technology. As a result, we have
introduced many new technologies that have made our transportation system safer and more
efficient.

As we take stock of the challenges we face, the USDOT has embraced a decisionmaking
process that will ensure the public’s interests are served, and that the public is involved in the
process. This new process began with two plans that were subsequently named “best in
government” by Congress—the Department’s first Strategic Plan followed by the Depart-
ment’s first annual Performance Plan. In successive steps, we identified the outcomes that the
public cares about, set goals to achieve those outcomes, developed our programs and budgets
to deliver on our commitments, then measured our performance against our goals. Notall
goals were met—to do so would indicate that we had made them too easy to achieve.
Consequently, even when we fell short of the mark, we achieved many improvements in safe-
ty, mobility, economic growth, the human and natural environment, and national security.

The management of the vast transportation enterprise needs data: to monitor its performance
and the performance of elements it affects to see if things are getting better, to monitor its
environment, to plan for future transportation, and for command and control. Buta particular
effort needs to be made on behalf of decisionmakers so they can determine the state of the
system, directions of change, and the costs involved in intervening to make things better.

A quickened pace that is driven by technology makes prediction a risky business. Yet, in
some sense, we must do it. It is better to move with a direction in mind. This report also poses
a challenge to its readers to debate what we have written and improve on the forecasts.
Perhaps even in a few years we will have a brand new picture of the year 2025. But as Karl
Pearson—considered the father of modern statistics—said, “No scientific investigation is final; it
merely represents the most probable conclusion that can be drawn from the data at the disposal of the
writer. A wider range of facts, or more refined analysis, experiment, and observation will lead to new
formulas and new theories. This is the essence of scientific progress.”

The Changing Face of Transportation is a part of our foundation. Its companion report— Policy
Architecture: A Framework for Transportation Decision Making in the 21 Century—is our blueprint
for the process of building a transportation system that gives the people of America the ability
tolive their lives to the fullest. Together, these documents are aimed atimproving our ability
to formulate good decisions, making the transportation system better serve the needs of the
American people, and involving everyone in the process. They will help demonstrate a
simple truth: that transportation truly is “the tie that binds.”

Overview of This Report

The Changing Face of Transportation provides a historical, perspective, and futuristic look for
policymaking. It reviews the major policy milestones of the past quarter century, and the
social and economic context for those milestones and looks ahead to 2025. Secretary Slater
has challenged us to develop data as a logical foundation for making future policy choices.
Some of those choices are apparent already. Undoubtedly, others will emerge as the future
unfolds.




This report is organized around six thematic areas:

Growth, Deregulation, and Intermodalism;
Safety;

Globalization;

People, Energy, and the Environment;
Technology; and

National Security.

Within each of these areas, we look at the world in the mid 1970s, the changes that have taken
place since then, and the implications of those trends and others for the future of 2005.

A glossary at the end of the report clarifies terms used in the body of the report.
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chapter 2

Growth, Deregulation,
and Infermodalism

“Looking into the future, we have to change our attitudes about
transportation. This is the biggest challenge of transportation.”

Congressman James Oberstar
2025 Visioning Session, San Jose, CA, June 24, 2000

“The transportation enterprise must get smarter, marrying new
technologies with new innovative financing techniques.”

Professor Joseph Giglio, Northeastern University
2025 Visioning Session, New York, May 18, 2000

“In the next 25 years, the challenge we will face is inertia or the
unwillingness to try to do new things.”

Roy Kienitz
Executive Director, Surface Transportation Policy Project
2025 Visioning Session, Saint Louis, Missouri, June 13, 2000






chapter 2

Growth, Deregulation,
and Intermodalism

Over the past quarter century, the American transportation system changed dramatically in
size and form as it carried ever-increasing numbers of passengers and volumes of freight, both
domestically and internationally. A steady increase in population (figure 2-1) coupled with
strong economic growth (figure 2-2) is largely responsible for tremendous demand for
transportation services today.
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Other forces also have had a significant impact on the way our transportation system has
grown and the shape it has taken. Deregulation of the transportation industry is one such
force. Deregulation of the aviation, rail, motor carrier, and maritime shipping industries over
the past 25 years opened the door to thousands of new competitors, creating an environment
that spawned innovative, efficient, and affordable transportation services, which supported a
rapidly globalizing economy. Subsequently, globalization enabled growth of a transportation
system that, today, spans every corner of the world.
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1.

Intermodalism in the freight industry—the seamless movement of goods by several transpor-
tation modes on the same journey—is another significant change that has influenced the
growth of the transportation system in the last 25 years. One of the most visible manifesta-
tions of intermodalism is the growth in container traffic, spurred by technological advances
and the search for faster and cheaper ways to transport freight across the globe. Innovative
ways of doing business—just-in-time manufacturing and delivery and supply chain
logistics—demand intermodal movement within a guaranteed timeframe. While these
changes are reverberating throughout the entire transportation enterprise, other factors are
also influencing the growth of our transportation system:

Federal budget deficits, which peaked during the 1980s and early 1990s (figure 2-3),
reduced the available funding for building and maintaining transportation infrastructure.
But by the late 1990s, the budget deficit was significantly reduced, and in recent years,
unprecedented levels of public investment have been made in new transportation
infrastructure. Projected federal budget surpluses over the next decade may resultin even
higher funding levels. The recently enacted U.S. Department of Transportation (USDOT)
appropriations budget of $58.5 billion is the largest in the Department’s history.

Communities concerned about transportation’s impacts on their quality of life,
particularly economic development, environment, land use, and congestion, have
increased decisionmaking authority over how transportation funds will be spent in their
areas. Little by little, these decisions have helped shape the national transportation
system. Recently enacted surface and aviation transportation reauthorization measures
increase the opportunity for public participation.

Technological innovations in the highway, rail, air, pipeline, and maritime transportation
industries have made transportation cheaper, more productive, and, in many cases, faster.
Transportation is also safer, with fatality rates dropping on our nation’s highways,



Figure 2-3

Federal Budget Outlays and Receipts: 1975-2005
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among recreational boaters and maritime workers, on the rails, in the skies, from pipeline
mishaps, and from hazardous materials discharges. On the whole, our transportation
system is the safest it has ever been.

The three interlinked trends—transportation system growth, deregulation, and intermodalism
coupled with economic growth, increased funding for infrastructure, and technological
innovations—reshaped the transportation enterprise in the last quarter century and produced
enviable productivity gains across all modes of transportation (figure 2-4). The following
sections, beginning with Growth of the Transportation System, trace each of these trends and
their impacts in the last 25 years.
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“Together, the united forces of
our communication and trans-
portation systems are dynamic
elements in the very name we
bear—United States. Without
them, we would be a mere
alliance of many separate
parts.”

General Dwight D. Eisenhower
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Growth of the Transportation System

In the past two decades, the focus of transportation shifted from building transportation
systems to adapting and modernizing transportation facilities and services. Growth during
this period has largely been in use of the transportation system. People are traveling more

frequently and more often for personal and business trips, and
increasing numbers of people are vacationing and working in
other countries. In business and industry, domestic and
international companies have spurred an increase in the
movement of freight around the world.

The interlocking elements of the U.S. transportation system
support 4.5 trillion miles of passenger travel and about

3.7 trillion ton-miles of goods movement. The system includes
more than 5.5 million miles of public roads, railroads, water-
ways, and oil and gas pipelines; over 19,000 public and private
airports; and 230 million motor vehicles, railcars, aircraft,
ships, and recreational boats. Growth and change have been
experienced in several elements of the U.S. transportation
system:

Seven of the top 10 Public Works Projects of the 20*

B Tennesse Valley Project
B Panama Canal
B Interstate Highway System

highways than ever before. B Reversal of the Chicago River
[USDOT BTS 1997a; USDOC m St. Lawrence Seaway/Power Project
1977]. m Golden Gate Bridge

The other three projects are the Grand Coulee
Dam & Columbia River Basin Project; Hoover

reached 9 billion trips—the American Public Works Association,
highest since the 1964 level of Top Ten Public Work Projects of the Century
10.4 billion. www.pubworks.org

Once the country’s leading provider of intercity freight and passenger transportation, the
railroad system continues to be one of the nation’s principal modes of transportation,
although its share of both the freight and passenger market has declined considerably. In
1977, railroads accounted for 37 percent of the freight ton-miles. About 3 percent of all
intercity passengers traveling on public carriers use rail service, compared with 5 percent

Commercial airports operating in the mid-1970s serviced 4.5 million flights. By 1999, the
number of flights handled at those same airports nearly doubled to 8.5 million. Passenger
traffic has nearly tripled since 1975.



The U.S. Marine Transportation System consists of waterways, ports, and their intermodal
connections. Each component is a complex system within itself and is closely linked with
the other components. Since 1975, domestic shipping has grown 16 percent by weight
while waterborne foreign trade increased by 65 percent by weight. Itis expected that
these volumes will more than double over the next 20 years.

The following sections highlight the growth across all transportation modes in the last
quarter century.

Highway System

The United States highway network consists of 4 million miles of roads and streets. Highway
bridges also comprise a critical link in the nation’s infrastructure. At present, there are about
600,000 bridges on the entire highway network [USDOT BTS 1999]. State and local govern-
ments control most roads and bridges in the United States, but all highways serve as part of
an integrated national network.

The Interstate Highway System (IHS) accounts for only one percent of all highway mileage,
but carries 25 percent of the total vehicle miles of travel (VMT) [USDOT FHWA 1998]. With the
completion of the Interstate System in the 1980s, the focus shifted toward maintaining and
improving the system, improving traffic flow, and upgrading intermodal connections.

Growth in the number of drivers and cars, an increase in the number of trips per household,
and increased freight movement are all contributing factors to growth in highway use over the
last 25 years.

In the mid-1970s, the IHS had been under construction for nearly two decades, and 37,000 of
its 42,500 miles were open to traffic. The advantages of the IHS were being felt across the
entire country, and travel was increasing. Since 1975, VMT on the nation’s roads has doubled
(figure 2-5). Figure 2-6 shows the change in VMT per capita for various states between 1975
and 1998.
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Under the Intermodal Surface Transportation Efficiency Act (ISTEA) of 1991, a National
Highway System (NHS) was designated in 1995 comprising the completed IHS, urban and
rural principal arterials, other strategic highways, and intermodal connectors. The NHS is
161,117 miles long—just 4 percent of the total highway miles—but carries 43 percent of the
total VMT [USDOT 1999b]. Because of its network of intermodal connectors, which tie all




transportation modes together as one, the NHS serves as the backbone of our nation’s trans-
portation system. ISTEA, and later the Transportation Equity Act for the 21% Century (TEA-
21), enacted in 1998, provided a record level of funding for highway programs. According to a
1999 Federal Highway Administration (FHWA) study, increases in funding have improved
Interstate pavement quality. In 1999, nearly 92 percent of the NHS pavement had acceptable
ride quality [USDOT 1999b]. The NHS also includes 130,000 bridges, and only 23 percent of
these were rated deficient—structurally deficient or functionally obsolete—in 1999. Of the
nearly 600,000 bridges on all roads nationwide, about 29 percent were found to be structur-
ally or functionally deficient in 1999, an improvement over the 42 percent that were deficient
in 1990 (figure 2-7). FHWA data are confirmed by the American public. In a recent highway
user survey, satisfaction with pavement condition increased from 48 to 60 percent of adult
drivers “satisfied” between 1996 and 2000. Similarly, their satisfaction with bridge condition
increased from 58 to 77 percent “satisfied” during that same period.

Figure 2-7
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Increased highway use led to growing congestion on our highway network, especially in and
around urban areas. The FHWA'’s calculation of volume/ capacity ratio, which compares
peak-hour traffic to the theoretical capacity of the highway, found that more than half of peak-
hour traffic in urban areas occurs under congested conditions, and the severity is increasing.
Delay on the NHS costs billions annually in lost wages and wasted fuel [USDOT 1999b].
Congestion also affects air quality.

Studies at the Texas Transportation Institute (TTI) show that mobility in urban areas is getting
worse. Recent analyses show that the average increase in delay per driver for 68 urban areas
was 181 percent between 1982 and 1997 and 29 percent between 1992 and 1997 [USDOT
1999b]. Based on daily traffic volume per lane, travel in congested conditions has doubled
since 1982 (figures 2-8 and 2-9).




ISTEA/TEA-21 m

The Intermodal Surface Transportation Efficiency Act of 1991 (ISTEA) created a surface transpor-
tation program with flexible funding that creotecfl new opportunities to address statewide and urban
transportation problems. ISTEA authorized $151 billion over six years for highways, mass transit,
and safety programs.

The Transportation Equity Act for the 21st Century (TEA-21), signed into law on June 9, 1998, by
President Clinton, built and expanded on ISTEA policies and programs. TEA-21 guaranteed a
record $200 billion in surface transportation investment for highways, highway safety, transit, and
other surface transportation programs from FY 1998 through FY 2003. Contrary fo earlier
predictions, TEA-21 continued cﬁ maijor ISTEA programs and added a number ognew programs to
mele’r OTpecific safety, economic, environmental, and community challenges. Other special programs
include:

B the Transportation and Community and System Preservation Program,

m the Transportation Infrastructure Finance and Innovation Act (TIFIA),

B the Access to Jobs and Reverse Commute, and

B the Rural Transportation Accessibility Program.

Although TEA-21 retains the basic structure established by ISTEA, it does include some important
changes. Two of the most significant achievements of TEA-21 are: 1) guaranteed funding; and
2) the continuation and expansion of the landmark environmental programs created by ISTEA.

TEA-21 also strengthens the planning requirements, expands the flexible funding provisions, and
places a stronger emphasis on safety. It includes some new programs, such as ?unding for border
crossing and trade corridor activities, to improve freight movements. It continues special provisions
for hiring women and minorities, the Disadvantaged Business Enterprise requirement, and labor

protections such as the Davis-Bacon prevailing wage guarantee.

Surface Transportation Financing

The Federal-Aid Highway Act of 1956, coupled with the Highway Revenue Act of the same year,
established the Highway Trust Fund, into which a 3 cents per gallon fuel tax was deposited (in
1959, this was increased to 4 cents per gallon). Thus, the mechanism for financing expanded

highway programs was created. The 1960s and 1970s saw no changes to this financing, but
many changes were made in the 1980s and 1990s:

m The Surface Transportation Assistance Act of 1982 increased the motor fuels tax to 9 cents
per gallon and allocated a portion of that fuel tax equal to about a penny per gallon to mass
transit programs.

m Another increase of 5 cents per gallon-increasing the federal fuel tax to 14 cents per
gallon-was enacted as part of the Omnibus Budget Reconciliation Act of 1990. For the first
time in the history of the Highway Trust Fund, half of the revenues derived from this additional
5 cent fuel tax increase went to the general fund of the Treasury for deficit reduction. The
general fund portion of the tax was imposed on a temporary basis through September 30,
1995.

B Another fuel tax increase of 4.3 cents per gallon was enacted effective October 1, 1993, with
the entire increase directed to the general fund of the Treasury for deficit reduction. In
addition, the 5 cents enacted in 1990 was extended and all directed to the Highway Trust
Fund. So, fuel taxes deposited in the Trust Fund totaled 14 cents per gallon, with 2 cents
dedicated to funding mass transit programs. Overall, taxes totaled 18.3 cents per gallon.

B The Taxpayer Relief Act of 1997 redirected the 4.3 cents general fund tax to the Highway Trust
Fund, effective October 1, 1997. The Transportation Equity Act for the 21+ Century (TEA-21)
linked highway and transit spending directly to tax receipts. Of the 18.3 cents per gallon total,
2.86 cents is dedicated to funding mass transit programs.




Figure 2-8
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Telecommuting m

Emerging technologies, including the computer, the Internet, and cellular telephones, are providing
opportunities to work anywhere, anytime. Telecommuting, as this phenomena is known, is chang-
ing the way people live and work, including how, when, and where they travel. In fact, transporta-
tion issues have played a key role in spurring the growth of telecommuting. Gasoline shortages in
the 1970s led to the recognition that working at home as a substitute for driving to work could
save gasoline. Federal legislative acts such as the Clean Air Act Amendments of 1990 spurred the
growth of telecommuting as a transportation demand strategy to reduce congestion and air
pollution (see figure 2-10).

The Clinton-Gore Administration strongly promoted telecommuting. The National Telecommuting
Initiative, endorsed by President Clinton’s Management Council in January 1996, has resulted in a
significant increase in the numbers of federal employees who telecommute.

Another Clinton-Gore initiative, the Commuter Choice Initiative, promotes a greater range of
employer-provided commuting options designed to reduce traffic congestion, improve air quality,
and allow employers to tailor transportation benefits to their individual employees’ needs. This
program has made it easier and more economical for people to get to work and has been shown to
increase employee satisfaction, improve employee refention rates, and make employers more
competitive.
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Examples of such ties, report prepared for The International Telework Association & Council, Washington,
systems include freeway DC 1999; Thomas E. Miller, Recent Trends in Telework, 1990-1998, data available at

management, arterial www.cyberdialog.com, as of July 2000.

management, traffic signal control, electronic toll collection, transit management, and regional
multimodal traveler information. These systems are explained in detail in Chapter 6,
Technology.

Keys to the Future

Our highway system ranks as one of the top 20 engineering marvels of the 20* century
because of the freedom of mobility it provides to people [NAE 2000]. While significant
improvements have been made in the last quarter century to improve pavement and bridge
conditions and to improve the mobility of people and movement of goods, there is continued
need for emphasis on developing better road construction, repair, and maintenance
technologies.



There also is a need to take further steps to ease congestion in urban areas. A variety of
strategies will be used to address capacity issues. If we remain visionary and vigilant and
make prudent investments, congestion levels in 2025 will be much lower than they are
today. Increasing the rate of deployment of ITS technologies will enhance capacity and help
enable the effective, real-time intermodal operation of the surface transportation system.
Vehicle-based technologies will facilitate high-density traffic flow. Continuous collection of
real-time data on the performance of the transportation system and on projected demand
will enable innovative strategies and services such as telecommuting, preferential treatment
for high occupancy vehicles, and value pricing of transportation infrastructure.

By the year 2025, we will have moved substantially beyond today’s modal perspective of
transportation to one that views transportation as a seamless integration of transportation
technologies, with the highway system as its backbone. A person-trip will be perceived as
being from door to door and movement of goods as being from factory to point of retail or
consumption, regardless of the number of modes used. Our highway system will be the
backbone. The highway system’s success in this role will result from a series of strategic
research programs spurred by the Transportation Research Board’s “Future Strategic
Highway Research Program,” which will yield more durable and efficient pavement and
bridge technologies requiring less construction/reconstruction time, and fewer and shorter
construction zone delays and traffic constrictions.

This holistic view of transportation and the implementation of ITS and construction tech-
nologies will yield a focus that centers on the efficient operation and management of a
mature highway network.

There are ongoing efforts to collect remote sensing data for traffic management, infrastruc-
ture management, hazards and disaster assessment, and environmental impact assessment.
By 2025, such data would be seamlessly integrated with data collected from ground-based
sensors as part of ITS to enhance region-wide traffic management, safety, and efficiency of
the entire transportation system.

Transit

The U.S. transit system includes a variety of multiple-occupancy vehicle services designed
to transport customers on local and regional routes. These services are operated by more
than 5,000 public transportation systems throughout the United States and include rail,
road, and water modes. Currently, the public transportation fleet comprises 129,000
vehicles in active service, of which 58 percent are buses, 26 percent are demand-responsive
vehicles, 8 percent are heavy rail cars, 4 percent are commuter rail cars, 1 percent are light
rail cars, and 3 percent are all other modes. In 1998, Americans made 8.7 billion passenger
trips on transit with 61 percent of the trips on buses, 27 percent on heavy rail, and 8 percent
on commuter and light rail.

Beginning in the 1960s, local public agencies were created to take over the transit operations
of financially distressed private transit operations. Federal funds were made available for
capital purchases in 1964. In the mid-1970s, the nation’s transit systems were hoping to
reverse years of ridership decline with a new program of operating assistance from the
federal government (National Mass Transportation Act, 1974). Public involvement stemmed
from the fact that transit systems provided mobility options for many people who were
unable to travel by automobile due, for example, to income, disability, or age. In many areas,
transit plays a role in strategies for mitigating congestion and air pollution. Some commu-
nities are also emphasizing transit as a means to reduce the negative effects of urban sprawl
and enhance the quality of life, a core strategy of the Clinton-Gore Administration’s Livable
Communities Initiative (see box 5-11 in Chapter 5).
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Between 1975 and today, two developments in U.S. urban transit service are notable. The first
is the increase in the number of cities served by rail transit. Much of the growth in rail transit
has been in new light rail systems (figure 2-11), including systems in Baltimore, Buffalo,
Denver, Long Beach (California), Portland (Oregon), Sacramento, San Diego, San Jose, and St.
Louis. In the late 1970s, Atlanta, San Francisco, and Washington, D.C., added to their heavy-
rail systems, while Los Angeles began service on a new heavy-rail line in 1994. Miami and
New Haven (Connecticut) added commuter rail service during this period, while Los Angeles
and Washington, D.C., extended commuter rail services begun during the previous decade.

The second major development in the past quarter century is the expansion of bus transit
service to lower density suburbs as a response to continued decentralization of population
and employment within U.S. metropolitan areas. Suburban service extensions in many
metropolitan areas were facilitated by the creation of regional transit authorities, which
typically extended routes into previously unserved areas to secure a broader geographic base.
Many smaller urban areas also established new services, often in response to concerns about
automobile-related air pollution and energy consumption, or the mobility of transportation-
disadvantaged groups. Today, there are more than 100 miles of transit lines under
construction—the most since Woodrow Wilson was President. Additionally, 42 new projects
are being designed and more than 100 being planned; demand for federal investment in
transit facilities greatly exceeds available and anticipated funds. Ten communities are
exploring the potential for bus rapid transit to achieve mobility, environmental, development,
and community livability goals at a lower capital cost than light rail transit.

Over a 10-year period, from 1988 to 1998, federal, state, and local investments in transit have
nearly doubled from $3.8 billion to $7.1 billion. State and local governments increased their
annual transit investments from $1.36 billion to $3 billion, while federal participation
increased from $2.5 billion to $4.1 billion. In addition to continuing record-level federal funds
for transit investments, the ISTEA of 1991 and TEA-21 provide state and local governments
with the flexibility to use specific highway funds to support transit investments. Over the
past eight years, state and local governments have taken advantage of this flexible funding
option, choosing to use a total of $4.9 billion of highway funds for transit.

Besides providing increasing levels of financial support for transit, communities are acting to
maximize the use of transit facilities by implementing a host of transit-oriented policies, such
as zoning ordinances that encourage transit-oriented, mixed-use developments, joint
developments that generate revenues and riders, policies that enable employers to support a
variety commuter options, and fare policies that target specific travel markets for transit.
Communities are also seeking to maximize the productivity of their transit operations through
the use of ITS, such as automatic vehicle locator (AVL) systems and “smart” fare cards.

Partly as a result of these developments, the level of urban transit service provided nationwide
has continued to grow into the 1990s. Ridership in 1999 reached about 9 billion trips
(figure 2-12), the highest since the 1964 level of 10.4 billion.

Keys to the Future

Transit ridership has increased dramatically since the mid-1990s, and this trend is expected
to continue over the next 25 years. The continuing trend toward lower densities and decen-
tralization of economic activities presents difficulties for traditional transit services, which
rely on ridership in densely populated areas. Equipment, services, and supporting policies
must be designed to attract new ridership, and some are already in use. Newly developed
technologies include signal pre-emption systems that in some settings have reduced onboard
travel time by more than 30 percent. Advanced communications and use of global positioning
systems (GPS) (see chapter 6) are reducing waiting times for transit users. These and similar
technologies will make transit much more convenient in the future. Advances in bus design




Transit Ridership: 1975-99 (Annual totals)
9,500

9,000

8,500

Millions

8,000

7,500

7,000
1975 1980 1985 1990 1995 1999

Source: U.S. Department of Transportation, Federal Transit Administration, special tabulations, October 2000.
and construction, for example, will significantly improve bus safety, reduce operating noise,
and increase efficiency. By 2025, the range of battery-powered electric vehicles, with back-up
solar interchange systems, will exceed the 500-mile travel mark. Buses, charged overnight,
will be ready to travel long distances.

Transit will remain a vital part of the total transportation picture by combining its best
characteristics seamlessly with those of other modes. Indeed, transit ridership has been
increasing and we expect that trend to continue. We must continue to invent innovative
transportation routes, start new services, invent more responsive public and community
transit, and create efficient, cost-effective programs.

That TEA-21 authorizes over 190 major transit projects is a recognition that communities
throughout the United States view transit as a significant strategic element in their efforts to
mitigate traffic congestion, improve air quality, reduce energy consumption, provide access to
jobs, stimulate and sustain economic development, and strengthen community life. During
the next 25 years, transit will become a competitive mode in regional multimodal transporta-
tion systems. Large urban areas will expand, and medium-sized urban areas will develop
fixed guideway transit systems including commuter rail, light rail, and bus rapid transit.
These systems will provide high-quality transit services that are designed to compete effec-
tively with the automobile in a variety of travel markets. An extensive network of local and
feeder bus services will support the fixed guideway transit services that, in turn, will provide
“seamless” connections to the national transportation network at airports and intercity rail
and bus depots. Transit providers will meet the growing need of an aging population for
demand responsive transit with increasingly efficient and responsive paratransit services.
ITS, such as AVL, will enable transit providers to respond in “real time” and to coordinate the
extensive number of paratransit services provided in their communities.

Over the next 25 years, transit will continue to influence how urban planning and growth
should occur. Coordinated transportation and land-use policies have impacted the shape of
development. An interconnected network of high-speed intercity rail and magnetic levitation
systems, and local commuter, rapid, and light-rail systems can form the backbone for a new
pattern of development. These systems would serve to link livable rural, suburban, and urban
communities. Ateachnode, relatively dense clusters of housing and employments sites,
connected with well laid out pedestrian linkages, would become the new standard of develop-
ment. Such a pattern would provide increased choices and produce more efficient use of land
and other resources.

By 2025, this approach to development will work because it will benefit the economy, the
environment, social equity, and personal quality of life, all at the same time. Access to a broad



mix of housing types, jobs, commercial areas, parks, and civic uses is within a short distance
of transit stops. Services such as health care, education, and job training are readily available
near transit. Street layout and building design maximize the ease of use and pleasure of
movement for pedestrians, bicyclists, and persons with disabilities. Transit serves new
communities in new centers, in-fill development, and redevelopment along transit corridors
within existing neighborhoods. The new transit-oriented development expands transporta-
tion choices and broadens the range of housing types and costs for all Americans. Recent
evidence suggests that areas that adopt policies designed to enhance transit access produce
significant savings in automobile user costs.

By 2025, our nation’s transit system will continue to meet and surpass communities’ mobility
needs as transit ridership doubles from its currentlevel. As a nation, we would have fully
embraced the fact that mobility options beyond the automobile enhance our collective quality
of living and keep us competitive in the world economy.

Passenger Railroads

The Rail Passenger Service Act of 1970 established The National Railroad Passenger Corpora-
tion (popularly known as Amtrak) on May 1, 1971, following nearly a century and a half of
intercity passenger operations by private freight railroads. At least since the end of World War
II, the economic viability of rail passenger service had been declining. The advent of relatively
inexpensive air travel in long-distance markets and the widespread availability of the private
automobile for shorter trips generated new travel patterns and drew passengers away from
the railroads. Other contributing factors included increasing costs and a declining share of
mail traffic.

Since its founding, Amtrak rebuilt rail equipment and benefited from significant public
investment in track and stations, particularly in the Northeast Corridor. Even more important
has been a shift in prevailing attitudes, both in the nation and within Amtrak itself. The 1977
Trends and Choices report [USDOT] termed Amtrak as experimental, but after nearly 30 years,
Amtrak is now a critical fixture in America’s infrastructure. Figure 2-13 shows the frequency
of service on various Amtrak routes in 1999; Amtrak ridership from 1975 to 1999 is shown in
figure 2-14.

In 1997, President Clinton signed into law the Amtrak Reform and Accountability Act, which
authorized a record $2.3 billion in payments for capital improvements to the rail system. This
was the first Amtrak Reauthorization Act, made possible by timely intervention of the admin-
istration to prevent a systemwide Amtrak strike. The Act establishes the principle that Federal
funds should go only toward capital subsidies to Amtrak, while operating costs should be
paid from corporate revenues. Under this principle, operating subsidies will be phased out by
2003. The Act also expanded Amtrak management’s flexibility, including the ability to
contract out all types of work subject to labor-management negotiations; reorganized the
Amtrak Board; and set up an independent commission (the Amtrak Reform Council) to
monitor progress.

Following passage of the Act, the new Amtrak Board developed a strategy that emphasized
high-speed rail corridor development (see Chapter 6 for a detailed discussion on high-speed
rail systems), network expansion, customer service, and new profit centers. With the new
strategy, Amtrak will:

restructure service in the Northeast Corridor, with the new high-speed Acela Express
trainsets and the recent completion of electrification from New Haven to Boston;

proceed aggressively in conjunction with states outside the northeast on high-speed rail
corridor development in the Pacific Northwest, California, the Midwestern Chicago Hub,




the Gulf Coast Corridor, New York’s Empire Corridor, Pennsylvania’s Keystone Corridor,
and the Southeast Corridor linking the Northeast Corridor with the South Atlantic states;

re-emphasize customer service by offering service guarantees (reimbursement coupons good
for future travel) that are unprecedented in the American passenger transportation
industry; and

extend its franchise to other businesses, such as mail delivery, that traditionally formed
part of its predecessor railroads’ passenger operations.

Figure 2-13
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Keys to the Future

Amtrak will face the challenge of operating quality high-speed and conventional rail systems
while generating a positive operating cash flow to help support its continuing investment
requirements. Amtrak may extend service to regions now unserved by passenger trains and
add additional daily trains to established long-distance routes. The most significant chal-
lenge for Amtrak is eliminating its dependence on federal operating subsidies while maintain-
ing and increasing its ability to serve the nation’s passenger transportation needs.

Corridors in many regions of the United States may provide high-speed rail (HSR) service by
2025 if state and Amtrak interest continues to grow and build on success of high-speed
corridors (see Chapter 6 discussion on high-speed ground transportation). By 2025, next-
generation high-speed rail technologies could mature to support reliable, cost-effective
systems with superb quality, including nonelectrified corridors operating at top speeds
ranging from125 to150 mph, positive train control in place nationwide to improve productiv-
ity and safety, elimination of virtually all grade crossings on routes with significant traffic,
and infrastructure that delivers excellent ride quality at low cost.

The public would also benefit by reductions in airport and highway congestion and air
pollution through increased use of passenger rail. HSR would provide expanded transporta-
tion options to a growing ridership by connecting to commuter rail and urban transportation
systems. Analogous benefits could accrue on other, less heavily traveled Amtrak routes with
upgraded conventional service quality, new equipment, and enhanced reliability.

In the Northeast Corridor, high-speed rail could generate 3.5 billion passenger-miles annually
by 2025, more than double the 1.7 billion in 2000. Corridors designated thus far could bring
high-speed rail service to almost 75 percent of the nation’s metropolitan population — over
150 million people.

Aviation

Air travel is the fastest growing mode of transportation, becoming ever more popular and
frequent. The growing pervasiveness of air travel can be seen by the increasing numbers of
people that have flown on a commercial jet: less than 50 percent in 1975 compared with more
than 80 percent today [ATA 1998]. After a lull in the 1980s, private sector aviation is also
becoming more popular. And, on the freight side, air cargo is a rapidly growing segment of
the air transportation market.

In the last quarter-century, the aviation industry has undergone dramatic growth (see

figure 2-15 for enplanement growth in major markets). It has experienced consolidation,
while at the same time, new-entrant, low-fare competitors have emerged. Older, established
airlines, such as Eastern, National, and Pan American, have disappeared, while an expand-
ing former intrastate carrier (Southwest) has become the model for many new airlines.
Globalization of our economy, the development of hub-and-spoke systems, and the emergence
of low-fare carriers have also contributed to an increasing number of flights.

Passenger traffic has nearly tripled since 1975 (figure 2-16) and is expected to reach one
billion enplanements within the next decade [USDOT FAA 2000a]. Air cargo (freight, express,
and mail) grew much faster than the passenger sector, increasing nearly fivefold from 5 billion
revenue ton-miles (RTMs) in 1975 to 25 billion in 1999 (figure 2-17). During this period,
airline employment more than doubled from 297,000 employees to 728,000 employees, and
labor productivity increased. The ratio of enplaned passengers per employee rose by

25 percent, and the ratio of RITMs per employee rose by 89 percent over this period. This
remarkable increase in output per employee arises, in part, from the use of larger and faster
aircraft, changes in flight personnel requirements, changes in work rules and practices, and
adoption of various marketing strategies.




On December 7, 2000, President Clinton issued an executive order to establish an Air Traffic
Organization (ATO) within the Federal Aviation Administration (FAA). The purpose of this order is
to enhance the FAA's mission fo ensure safety, security, and efficiency of the nation’s air
transportation system. Establishment of the ATO will further improve the delivery of air traffic
services fo the American public.

Air Traffic Performance-Based Organization

A Chief Operating Officer (COO) and a five member Board of Directors, drawn from business
and labor leaders to help oversee the COO and the air traffic budget, will administer the new
organization.

Specifically, the ATO will:

(a)  optimize use of existing management flexibilities and authorities to improve the
efficiency of air traffic services and increase the capacity of the system;

(b)  develop methods to accelerate air traffic control modernization and o improve
aviation safety related fo air traffic control;

(c)  develop agreements with the Administrator of the FAA and users of the products,
services, and capabilities it will provide;

(d)  operate in accordance with safety performance standards developed by the FAA
and rapidly respond to FAA safety and security oversight findings;

(e)  consult with its customers, the traveling public, including direct users such as
airlines, cargo carriers, manufacturers, airports, generq| aviation, and commercial
space transportation providers, and focus on producing results that satisfy the FAA's
external customer needs;

() consultwith appropriate federal, state, and local public agencies, including the
Department of Defense and the National Aeronautics and Space Administration, fo
determine the best practices for meeting the diverse needs throughout the National
Airspace System;

(g) establish strong incentives to managers for achieving results; and

(h)  formulate and recommend to the Administrator any management, fiscal, or
legislative changes necessary for the organization to achieve its performance goals.

The establishment of the semiautonomous ATO will go a long way toward improving our ability to
cope with increasing congestion in the skies. It will allow more efficient management of the air
traffic services and accelerate the reform of our air traffic system. Additionally, if we reform the
way air traffic control service is financed, from a system financed by passenger taxes to one in
which commercial users pay the costs of the services they use, we can ensure that air travel in the
21+ century is the safest, most cost-effective, and most efficient in the world.




Figure 2-15

Enplanements in Major Markets: 1975 and 1998
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Information, 1976; and Airport Activity Statistics of Certificated Air Carriers, Summary Tables 1999
(Washington, DC: 1999).
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The increases in passenger and cargo traffic, however, have come with an associated price.
More traffic has increased congestion in the aviation system, especially at the hubs. A study
by the USDOT Inspector General’s Office [USDOT OIG 2000] shows that delays are growing
nationwide. The study tracked 2,036 domestic routes and found that gate-to-gate times had
increased on 77 percent of them between 1988 and 1998.




U.S. Domestic and International Freight Revenue Ton-Miles: 1975-99
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Through collaborative leadership, the FAA is working with the aviation industry to address
aviation congestion issues. In March 2000, USDOT initiated a collaborative spring/summer
effort in cooperation with the airlines industry to reduce delays due to severe weather
conditions. In August 2000, Secretary Slater convened, for the first time, airline industry
stakeholders to discuss the current challenges facing the industry and promote innovative
strategies to reduce congestion at the nation’s airports. As a result of this meeting, three task
forces were set up to: address airlines service quality performance, identify “best practices” in
improving the accuracy and timeliness of flight information provided to air travelers, and
expedite the investment in infrastructure. Similar collaborative efforts are continuing at the
USDOT to reduce congestion and the resulting delays and to provide a better experience to the
air travelers.

ARZ1 | _Box25 gy

The Aviation Investment and Reform Act for the 21st Century (AIR-21) was enacted by Congress
and signed by the President in the spring of 2000. The act substantially increases funds for airport
development both through the Airport Improvement Program and by enabling an increase in the
Passenger Facility Charge. AIR-21 provides needed airport infrastructure grants that can result in
competitive access for new entrant carriers across the nation. The Act also funds the continued
redevelopment of the air traffic control infrastructure, providing the most significant changes in
technology and procedures in 50 years.

Air-21 continues implementing the goal of modernizing and stabilizing FAA's critical air traffic
services for the nation. It shifts FAA's air traffic management from a centralized command and
control hierarchy to a more demand responsive and collaborative model managed by the
expanded Aviation Management Advisory Council.

AIR-21 also contains increased authorizations to provide for USDOT enforcement of consumer
protection, such as those prohibiting deceptive advertising and those providing denied-boarding
profection.

Source: Public Law 106-181 (Apr. 5, 2000), Aviation Investment and Reform Act for the 21+ Century (AIR-21), 2000.
Information available at www.nw.faa.gov/airports/preservations/FieldAIR=21/index.htm/ as of Aug. 23, 2000.




Large Commercial Air Carriers: To accommodate growth in domestic demand, commercial
air carriers have expanded capacity. From 1975 through 1999, the number of large passenger
jet aircraft in the U.S. fleet more than doubled, increasing from 2,135 in 1975 to 4,312 in 1999
(figure 2-18). Domestic available seat miles increased from 244 billion to 677 billion, up more
than 177 percent.

As passenger miles increased during the last two decades, the average domestic load factor
increased from 53 percent in 1975 to almost 70 percent in 1999 (figure 2-19). Air carriers also
improved their operating profits by better managing full-fare and discounted seats. Due to
increased load factors, airlines restructured and reduced unit costs, increasing efficiency and
productivity.

U.S. domestic Revenue Passenger Miles (RPM) grew from 129 billion in 1975 to 473 billion in
1999—an average increase of 5.6 percent per year. From 1975 through 1999, commercial air
carrier domestic fares, adjusted for inflation, declined 38.6 percent [USDOT BTS OAIn.d.(a)].

Figure 2-18
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Higher Profits for U.S. Airlines

During the 20 years since deregulation, U.S. air carriers have earned more than $38 billion in
operating profits and more than $6.5 billion in net profit. The years 1994 to 1998 were the most

prosperous, with more than $30.9 billion in operating profits and $14.6 billion in net profits.

From 1979 through 1983 —the first five years of deregulation—the U.S. air carrier industry
incurred operating losses of more than $1 billion. Losses resulted from operating in an increas-
ingly unregulated market, petroleum price increases in 1979 and 1980, and the economic
recessions of 1980 and 1982.

From 1984 through 1988, losses in the air-carrier industry began to reverse. During this time,
operating profits were more than $10.3 billion, and net profits were more than $3.2 billion.
Profits came from a stronger U.S. economy and slower growth in operating expenses. Slower
growth in operating expense, in turn, resulted from increasing productivity, wage concessions from
airline employees, and declining fuel costs.

The industry experienced difficult times again during the 1989 to 1993 period, when operating
losses exceeded $2.1 billion, and net losses were almost $10.5 billion. In part, problems stemmed
from uncertainties generated by the Gulf War and the threat of terrorism. Other reasons included
a downturn in both U.S. and world economies, as well as rising jet fuel prices. In 1993, President
Clinton signed legislation creating the National Commission to Ensure a Strong, Competitive Airline
Industry to study problems facing the aviation industry. Former Virginia Governor Gerald L. Baliles
chaired the commission, whose recommendations stimulated the return of the commercial aviation
industry to profitability in 1994 and subsequent strong growth. The strong growth resulted from
several factors, including a growing U.S. economy, an increase in worldwide traffic demand,
declining fuel prices, and high load factors.

The historically high load factors being experienced by the industry today (70 percent domestic
market and 74 percent international market) are attributed to the use of a wide variety of yield
management strategies. Today’s technology allows carriers to maintain large databases that
include information on flights, bookings, and the impacts of seat-selling discounts. This information
allows airlines to predict demand and manage capacity. Yield management systems are largely
responsible for U.S. carriers increasing load factors by almost 17 percentage points system-wide
since 1975 [USDOT BTS OAl n.d.(b)].

Airlines are changing their marketing strategies to take advantage of new opportunities offered by
selling tickets via the Internet, because this allows them to cut costs and deal directly with travelers.
The major air carriers encourage this method of distributing tickets by offering frequent flier
mileage bonuses and discount fares for purchasing tickets over the Internet.

Air System Financing m—

Airport and Airway Trust Fund dollars have accounted for approximately 64 percent of all FAA
funding since the Trust Fund’s creation in 1970. The Trust Fund percentage of the total has been
increasing, from 40 percent in the 1970s to 54 percent in the 1980s and 71 percent in the
1990s. There were frequent statutory changes from the 1970s through the 1990s that redefined
the eligible uses of aviation trust fund monies, particularly the mix of operations versus capital
spending from the trust fund.

Regionals/Commuters: The Airline Deregulation Act of 1978 created major opportunities for
the group of airlines originally called “commuter” airlines and now called “regional”
airlines. In 1975, the industry was operating on the fringes of the service areas of the large
commercial air carriers. The typical commuter airline was a fixed-base operator that provided



scheduled air service to small communities using small aircraft that seated fewer than 30
passengers.

Between 1975 and 1985, regional /commuter enplanements more than tripled, increasing from
7 million to 25 million; revenue passenger miles increased almost five-fold, from 760 million to
almost 3.8 billion [USDOT BTS OAIn.d.(c)]. The regional/commuter airlines became
increasingly important sources for connecting traffic to major carriers. These connections led
to the next significant trend to evolve from deregulation—the development of “code-sharing
agreements” between the major and regional air carriers (see Chapter 4, box 4-3).

In 1986, large air carriers began purchasing their regional partners, and as of 1999, the major
airlines owned 15 regionals, totally, or in part. The close relationship between the regionals
and the large air carriers continues to shape the industry today. In 1999, the regional /
commuter airline industry enplaned 72 million passengers, the result of a 10.1 percent
average annual increase since 1975 (figure 2-20). Revenue passenger miles totaled 18.8 billion
in 1999, representing an average annual increase of 14.3 percent [USDOT BTS OAIn.d.(c)].
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The evolution within the regional /commuter industry is also underscored by changes in the
range of markets served and in the fleet composition. As passenger traffic continued to grow,
larger regional aircraft with greater range were introduced into the regional fleets.

These new aircraft, designed to meet the mission and market demand of the regional industry,
are probably the most visible sign of changes within the industry and reflect its growth and
reach. During the 1980s and early 1990s, larger turboprop aircraft were prevalent. From the
mid-1990s to today, new regional jets, first introduced in 1993, became common. Figure

2-21 shows the growth of the regional /commuter aircraft fleet. Between 1975 and 1999, the
industry’s average passenger trip length increased from 105 to 260 miles (figure 2-22). In the
future, new regional jets will help shape and support regional /commuter airline growth.

The regional airline industry has become an integral part of today’s national air transpor—
tation system. However, this growth has led to increased consolidation. The number of
airlines has declined significantly, while the average size of the carriers has increased
dramatically. In 1975, there were 170 reporting carriers, which grew to a high of 245 in 1980.
Since then, the number of regional /commuter airlines has declined steadily to only 93 carriers
in 1999. In 1975, the 170 regional carriers averaged just over 42,300 enplanements per carrier,
but in 1999, the 93 carriers averaged more than 778,000 passenger enplanements per carrier.
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Today’s regional airlines are more aptly characterized as large, professionally managed
businesses, operating state-of-the-art aircraft and poised for continued growth [USDOT BTS

Air Cargo: The demand for air cargo transportation has grown as economic activity has

increased. Growth in air cargo activity has historically been strongly related to growth in the
Gross Domestic Product (GDP). By providing faster ways for businesses to deliver high-value
goods to customers, air cargo transportation has become a major factor in economic growth.

Air cargo has grown even faster than airline passenger traffic. The 6.1 percent annual growth
in domestic freight RTMs from 1975 to 1999 was greater than the percent growth in RPMs
(figure 2-17). Industry growth was primarily attributable to the growth of all-cargo carriers,
which accounted for more than two-thirds of domestic freight RTMs in 1999 [USDOT BTS OAI
n.d.(b)]. Federal Express and United Parcel Service are the two largest domestic all-cargo
carriers. Both of these carriers are integrated carriers providing door-to-door service using
intermodal systems.



Freight also is moved in the cargo-holds of passenger aircraft and in dedicated all-cargo
aircraft. To meet the increased demand for air-freight traffic, the fleet of dedicated all-cargo jet
aircraft increased from 70 aircraft in 1975 to 1,013 aircraft in 1999 (figure 2-23). The most
significant change in the fleet during the 1980s was the extensive use of Boeing 727 freighters
due to the rapid growth of integrated express carriers.
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general aviation is attributed to the U.S. economic expansion during the Clinton-Gore
administration, in 1993, President Clinton’s first trip to Everett, Washington, focused on
bringing the aviation leaders together to foster growth in the industry after a serious
downturn in prior year profits. The General Aviation Manufacturers Association (GAMA)
estimates that more than 7,000 U.S. companies operate business aircraft. Favorable economic
conditions have improved the market demand for business jets, especially for larger aircraft
with ranges of more than 6,000 miles. In addition, fractional ownership, aircraft shared
among several individuals or businesses, has contributed to the demand for business jets
[GAMA 2000].

Fixed-wing piston aircraft continue to dominate general aviation, currently accounting for
more than 79 percent of the active fleet. Currently, the size of the fixed-wing piston fleet is
similar to that of 1975, but the industry is rebounding from a decline in the early 1990s

(figure 2-24). The size of the fixed-wing turbine fleet has more than tripled since 1975, totaling
12,700 in 1999 (figure 2-25).

GAMA has estimated that more than 25,000 manufacturing jobs have been created in the
general aviation industry as a result of GARA. GARA limits the number of years for which
manufacturers are liable for general aviation aircraft. The general aviation industry had been
in a dramatic decline in the 1980s—U.S. companies sold more than 17,000 piston aircraft in
1979 and had dropped to less than 700 in 1999—<citing the costs of liability insurance for
older aircraft as a major cause in this decline. GAMA also reports increases in general
aviation exports, new general aviation products due to increases in research and development
by its members, and an increase in the number of student pilots [GAMA 1999].

Commercial Space Transportation: Commercial space transportation did not exist in 1975.
However, since the mid-1990s, commercial space-launch activities have grown as U.S. com—
mercial companies responded to the increased global demand for commercial satellite-launch
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facilities and launch complexes that they lease or license from the Air Force. The FAA has
issued a space-launch site operator’s license for commercial spaceports at Vandenberg Air
Force Base, California; Spaceport Florida at Cape Canaveral Air Station, Florida; the Virginia
Space Flight Center at Wallops Island, Virginia; and Spaceport Alaska at Kodiak Island,
Alaska. The FAA has also licensed launches from the Sea Launch venture, which had its first
successful launch in 1999 from a sea-based platform near the equator in the Pacific Ocean.

These spaceports focus on small to medium rockets used primarily to launch low Earth orbit
(LEO) communications satellites. LEO satellites orbit at altitudes ranging from 100 to

22,300 miles—the distance required for geostationary orbit. Demand for this type of launch is
increasing, and a number of firms are competing to establish constellations of LEO satellites
providing global mobile communications systems. All of the numerous proposed LEO
systems use varying numbers of evenly spaced satellites circling the globe, so that one is
always within reach of Earth-bound communications devices. They essentially allow anyone,
anywhere on Earth, to communicate with anyone anywhere else, using a special handheld
telephone (Big LEO) or other, nonvoice communications device, such as a pager or
alphanumeric messaging receiver (Little LEO).

Keys to the Future

FA A estimates show that commercial airlines will continue to benefit from moderate to strong
economic growth. The forecasts also expect a combination of technological improvements
and continued cost containment efforts to benefit the overall financial performance of both
U.S. and foreign flag carriers.

In addition, the operation of a fleet consisting entirely of Stage 3 aircraft (aircraft with reduced
noise level), which are more fuel-efficient, will result in further cost savings and increased
industry productivity. These productivity improvements should strengthen overall industry
financial performance, reduce air-carrier marginal costs, and benefit the traveling public with
lower airline fares. Further, we are working with our international partners to develop a Stage
4 aircraft and schedule it for future deployment.
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Figure 2-28

The FAA, in cooperation U.S. Commercial Air Carriers’ Passenger Jet Aircraft:
with NASA, is carrying Projected - 2000-25
out research and
development to modernize 12,000
the National Air Space
(NAS) system and 10,000
improve its safety, security, 8.000
efficiency, and P
environmental S (000
compatibility. Together, g >
2. <
they have set a vision and 4000
identified goals to be '
achieved ‘py 2025 (se.e box 2,000
1-4). Daniel S. Goldin,
NASA administrator, 0
foresees a future in which 2000 2005 2010 2015 2020 2025
new technological
developments will allow  Source: U.S. Department of Transportation, Federal Aviation Administration, Working Paper
our aviation system to on Aerospace Capacity and Demand (Washington, DC: 2000).

meet growth in air travel
by 2025 (see box 6-13).

Over the next 25 years, _m

the regional /commuter Regional/Commuter Air Carrier Enplanements:

airline industry is Projected - 2000-25

expected to continue 300

outpacing the growth of

large commercial air 250

carriers. By 2025, the

regional airline industry 200

is estimated to enplane g

more than 244 million = 150

passengers annually, at =

a4.7 percent average 100

annual growth rate

(figure 2-29). By 2025, 50

the regional /commuter

industry’s share of total 0

domestic enplanements 2000 2005 2010 2015 2020 2025
is predicted to be well Source: U.S. Department of Transportation, Federal Aviation Administration, Working
over 15 percent, Paper on Aerospace Capacity and Demand (Washington, DC: 2000).

compared to

11.2 percent in 1999.

More than any other factor, the change in the regional aircraft fleet will define the industry’s
future. While deregulation was the driving force behind the industry’s growth from 1978
through the mid-1990s, the popularity and recent rapid introduction of regional jets and the
market applications they dictate will shape the industry’s future trends.

During the next 25 years, the regional /commuter fleet is expected to increase from 2,237
aircraft in 1999 to 3,870 in 2025, an increase of 73 percent (figure 2-30). More significantly,
regional jets are expected to become the mainstays of the fleet midway through this 25-year
period. By 2025, regional jets may account for nearly 65 percent of the fleet, compared to only
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15 percent in 1999. The number of turboprops may actually decline by an estimated

28 percent. The projected large growth in the number of regional jets raises questions about
the ability of the air traffic system to handle the demand placed on it. The expected decline in

the number of small turboprops may also mean that some small communities will lose all

scheduled air service.

Air cargo growth is expected to mirror trends in economic growth. The ever-increasing trend
toward globalization could stimulate demand for both domestic and international markets.
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2025, with an annual
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annual increase of 3.8 percent. An increasing percentage of the future cargo fleet will be
composed of passenger aircraft conversions.




In 1999, narrow-body aircraft and wide-body aircraft accounted for 67.7 and 32.3 percent of
the all-cargo jet fleet, respectively. The number of wide-body aircraft is forecasted to grow
much faster than that of narrow-body aircraft and account for more than half the fleet by 2011.
A key issue will be the capacity of existing infrastructure to handle the increasing air cargo
movement efficiently.

The general aviation fleet is expected to continue its growth over the next 25 years. The largest
absolute increase is projected to be in the number of active fixed-wing piston aircraft—
increasing from 165.2 thousand to 190.7 thousand.

The fixed-wing turbine aircraft fleet is expected to almost double over the next 25 years,
reaching 24,900 in 2025. Rotocraft are forecast to increase by more than 36 percent over the
same period, from about 7,700 in the year 2000 to approximately 10,500 in 2025. Increases in
the numbers of experimental aircraft and other aircraft (gliders, lighter-than-air, balloons) are
also expected.

The FAA and the Commercial Space Transportation Advisory Committee (COMSTAC) project
an annual average of 51 commercial space launches worldwide through 2010, a 40 percent
increase from the 36 commercial launches conducted worldwide in 1999 (figure 2-32). Itis
forecasted that, on average, the following type and number of launches will occur each year
through 2010: 40 launches of medium-to-heavy launch vehicles (25 to geosynchronous orbit
and 15 to LEO) and 11 launches of small launch vehicles to LEO.

Figure 2-32
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Government and industry representatives have worked together to consider alternatives for
the several possible paths along which U.S. space-launch capability may develop over the
coming decades, as well as the appropriate near-term steps. Itis likely that the FAA and the
Air Force will develop a shared relationship for determining commercial-launch safety
requirements.

Maritime Shipping

The U.S. maritime transportation system consists of waterways, ports and their intermodal
connections, vessels, vehicles, and system users. During the past 25 years, pressure to lower
prices and improve service, as well as the growing application of new technologies have
transformed the maritime shipping industry. Maritime shipping has generally been
intermodal; other forms of transportation are needed to haul cargo to and from ports. The
container revolution has made the connections to rail and truck significantly more efficient.
The increased use of containers during the past 25 years has far outpaced that of other forms
of maritime trade (dry bulk, tanker, and general cargo).

In 1975, the U.S. domestic shipping industry was growing rapidly due to an increase in crude
oil trade and was projected to grow even faster. But by 1998, it had grown by only 16 percent
in tonnage (figure 2-33) due to increased dependence on pipelines to transport crude oil. On
the other hand, waterborne foreign trade has grown 65 percent by weight (short-tons) since
1975 (figure 2-34). The projected growth in domestic shipping led to improvement of the
nation’s inland waterway system, including the Tennessee-Tombigbee Waterway, new locks
and dams on the Mississippi River, and the St. Lawrence Seaway (figure 2-35), and other
improvements. Figure 2-36 shows the overall U.S. inland waterway system.

U.S. Waterborne Domestic Trade: 1970-98 (Annual totals)
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U.S. Waterborne Foreign Trade: 1975-2001 (Annual totals)
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U.S. Inland Waterway System: 1999
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Based on the Maritime Administration’s analysis of a survey conducted by the American
Association of Port Authorities, the U.S. port industry has invested approximately $15 billion
since 1973 on improvements in its port facilities and infrastructure. Between 1979 and 1989,
new construction was 72.6 percent of total U.S. public port industry capital expenditures. In
the 1970s and 1980s, the North Atlantic ports ranked highest in the level of total industry
investments [USDOT MARAD 1997]. Portindustry investments between 1994 and 1998
account for about 42 percent of total U.S. port industry investments since 1973. Types of
investment include new construction and modernization/rehabilitation. For 1998, new
construction accounted for 73.3 percent of total expenditures. Also for 1998, the Pacific Coast
ports accounted for nearly 50 percent of total industry investment.

The world’s general-cargo trades were revolutionized by U.S. shipbuilding innovations in
advanced containerships and roll-on/roll-off vessels. At the end of 1975, the United States
held 25 percent of the world’s fleet of general cargo ships, which carried 30 percent of the
tonnage. Tables 2-1 and 2-2 show the status of the U.S. oceangoing merchant fleet in 1975 and
1999, respectively. Growth in the number of full containerships began to change the shipping
world, as shipping lines and ports developed container facilities to compete with
noncontainer general-cargo vessels.

In 1975, New York led all U.S. ports in tonnage. The Port of Long Beach was the tenth-ranked
port by tonnage (table 2-3); primary trade for California ports was tanker imports of petroleum
and petroleum products. The tanker trade, hurt by the worldwide oil crisis of previous years,
was beginning to recover in 1976 due to increased petroleum imports. Overall, the liner trade
was strongest at that time and was expected to continue to increase, while the cruise industry
carried only a limited number of passengers.




Table 2-1

U.S. Oceangoing Merchant Marine: as of June 30, 1975
(Self-propelled vessel Z 1,000 gross tons)
Privately owned Government-owned Total
Deadweight Deadweight Deadweight
Ships  tons (000)  Ships  Tons(000)  Ships tons (000)
Combination passenger/cargo 7 59 57 354 64 413
Freighters 162 2,190 215 2,176 377 4,366
Bulk carriers 19 543 0 0 19 543
Intermodal 148 2,807 4 47 152 2,854
Total U.S. flag 583 14,610 308 2,999 891 17,609

Source: U.S. Department of Commerce, Maritime Administration, June 1976.

Table 2-2

U.S.-Flag Oceangoing Self-Propelled
Merchant Vessels of 1,000 Gross Tons
and Over as of Apr. 1, 1999

Table 2-3 Deadweight
Ships

. Active fleet tons (000)
U.S. Oceanborne Foreign Trade Top 10 Ports (1975)
(Thousands of tons) TDC‘rr;/kELIk 1 fj 7'2;3
U.S. Port Imports Exports Total Containership 82 2,905
New York 50,153 5,524 55677 Roll-on/roll-off 27 552
Baton Rouge 39,861 8,563 48,424 Cruise/passenger 4 37
Houston 23,520 13,360 36,880 Other 28 689
Norfolk 5818 27,694 33,512
Philadelphia 29,055 4,370 33,425 Total 278 12,676
Nev.\/ Orleans 13,814 19,170 32,984 Source: U.S. Department of Transportation, Maritime
Baltimore 17,546 13,309 30,855 Administration, U.S. Merchant Marine Data Sheet, as of
Corpus Christi 17,125 3,844 24969 | Apr.1,1999.
Beaumont 15,441 3,476 18,917
Long Beach 13,348 4,975 18,323

Source: U.S. Department of Commerce, Maritime Administration, United
States Oceanborne Foreign Trade Routes (Washington, DC: 1978).

The maritime industry has changed more dramatically in the past 30 years than in any other
period in history. Where shipping could once be divided into tankers, bulk carriers, and dry-
cargo ships, there are now many more specialized ship designs. Container ships, which first
appeared in the 1960s, are now commonplace, although their proportion of the world
shipping fleet is still relatively small. Between 1994 and 1998, the number of container vessels
grew by 57 percent (figure 2-37). Roll-on/roll-off ships dominate short sea routes in many
parts of the world.

World containerized trade moves almost doubled between 1991 and 1999 (figure 2-38), and
U.S. ports on both coasts have responded to their increased activity. By 1987, New York was
the top U.S. port in the container trade, followed by Long Beach, and the top 15 U.S. container
ports accounted for 89 percent of the total activity in the United States. Figure 2-39 shows the
location of the top 25 container ports and the volume of containers handled in 1987 and 1999
(see also tables 2-4 and 2-5).



Figure 2-37

World Container Vessel Fleet: 1994-98
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Figure 2-38
World Containerized Trade Moves: 1991-2001
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Top 25 U.S. Container Ports: 1987 and 1999
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Table 2-5

Table 2-4

U.S. Waterborne Container Top 20 Container Ports: Throughput 1998
Trade - Top 10 Ports Container
(Thousands of metric tons) Port throughput
U.S. Port 1997 1 Singapore 15,100,000
Long Beach, CA 20,142 2 lenglerg 14,582,000
Los Angeles, CA 15,231 3 Kaohsiung 6,271,053
NeW York NIY ]5’003 4 Roﬂerdam 6,0] 0,000
Charleston, SC 8,996 5 Pusan h 5.752,955
Seattle. WA 7980 6 LlongBeac 4,100,000
OleGr’]d CA 7’289 7 Hdmburg 3,546,940
Norfolk VA 7433 8 Los Angeles 3,378,218
Houston, TX 6,207 7 LuivEr 3,265,000
Miami II:L 41982 10 Shanghai 3,000,000
Savannah, GA 4,895 11" Dubai 2,804,104
: ' 12 Tokyo 2,495,000
Source: Journal of Commerce, data 13 New York/New Jersey 2,465,993
from PIERS, 1998. 14  Felixstowe 2,461,823
(Tie) 15  Gioia Tauro 2,100,000
Kobe 2,100,000
17 Yokohoma 2,091,240
18 SanJuan 1,990,272
19 Manila 1,856,372
20 Algreciras 1,825,614

Source: K.C. Sietnan, 1999, Cargo Systems, The Future of the
Container Shipping Industry (London: IR Publications, Ltd.).




Ships, on average, are getting bigger. Today’s container vessels have 50 percent or more cargo
capacity than those of 1975. Figure 2-40 shows the increasing size of container vessels
between 1980 and 2000. The first mega-container ship, with a capacity of 8,000 20-foot
equivalent units (TEUs) (e.g., a TEU is the length of a container divided by 20), was developed
by a German consortium in 1997.

Figure 2-40

The Largest Container Vessels: 1980-2000
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Source: K.C. Sjetnan, 1999, Cargo Systems, The Future of the Container Shipping Industry
(London: IIR Publications, Ltd.).

The container revolution has emphasized the serious infrastructure problems facing the U.S.
ports and waterways. The newer, larger ships of the 1970s required deepening of waterways
and ports, but a political stalemate over funding in the early 1980s stopped these improve-
ments. The Water Resources Development Act (WRDA) of 1986 provided the impetus for
many U.S. ports to deepen channels to enable them to handle large bulkships. The WRDA
fundamentally altered the financial basis of the maintenance of American harbors by creating
anew Harbor Maintenance Trust Fund. Rather than relying on general appropriations to pay
for port deepening and maintenance dredging, funds were collected by a tax—the Harbor
Maintenance Tax—on cargo value. The WRDA also, for the first time, required local project
sponsors (state and local agencies) to pay a share of costs. Since then, the U.S. Supreme Court
has ruled that the Harbor Maintenance Tax is an unconstitutional tax when applied to
exports. In 1999, the Clinton Administration proposed a fee based on registered tonnage of a
ship, adjusted for the ship’s cargo and passenger capacity.

U.S. domestic waterborne trade, consisting primarily of bulk commodities moving on U.S.
inland, Great Lakes, and coastal waters, suffered during the oil shortages of the mid-1970s,
the inflation and financial crises of the early 1980s, and the Mississippi River flood in 1993.
In the 1990s, however, it has shown moderate increases. The top three commodity groups in
the U.S. domestic waterborne trade over the past 10 years have been petroleum and petroleum
products, crude materials, and coal. In the mid-1980s, food and farm products fell to number
four, behind coal. Figure 2-41 shows the top commodities shipped by waterborne commerce
in the United States.

The North American cruise passenger trade has shown steady growth for almost two
decades, increasing an average of 7.6 percent per year from 1980 to 1997. The cruise industry,
which is primarily foreign-owned, is using new ships and amenities to attract the vacation
dollars of American tourists [DRI/McGraw-Hill 2000].
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Keys to the Future

As foreign trade continues to grow, U.S. ports and their intermodal connections face four
significant problems:

changing business practices;

ports must seek new financial resources for expansion and deepening projects to
accommodate the new generation of bigger, faster cargo ships;

environmental concerns that have impacted port expansion must be addressed; and
maintenance projects and landside connections must be improved.

The U.S. Supreme Court’s ruling, in March 1998, that the Harbor Maintenance Tax is an
unconstitutional tax on exports has placed funding for port expansion, deepening, and
maintenance in jeopardy. Proposals have been made to adopt other tax structures or return to
the use of general appropriations for port projects. In any case, a strategic investment in the
marine transportation system is required to meet future global demands.

The U.S. Coast Guard will continue to seek innovative means of managing our nation’s
waterways to ensure the safe and efficient movement of people and goods. These efforts must
proactively manage the multiple competing uses of the nation’s waterways and ensure that
increased usage of the waterways for both commerce and recreation does not degrade the
safety, efficiency, and environmental integrity of the waterways. The outcome of these efforts
will ensure the continued reliability and efficiency of waterway transportation needed to
accommodate the increased demands the marine transportation system will face in light of
projected increases in maritime trade.



Spurred by an expected three-fold increase in container traffic by 2025, the maritime sector
will likely follow the lead of the aviation industry and establish a “hub and spoke” system of
marine transportation. One or two megaports (hubs) on each coast will receive and send line-
haul traffic, which would be lightered up or down the coasts on container barges. Establish-
ment of hub and spoke systems will likely be further prompted by the inability of most U.S.
ports to handle future generations of container megaships while the likelihood of constructing
new, large ports is very low.

Many areas of the country, such as New York, Boston, and Oakland, have experienced lengthy
permit application processes for dredging ports because of environmental concerns related to
disposal of dredged material in the ocean.

Ports, in cooperation with other modes of transportation, must also look to innovative means
of moving cargo to and from landside destinations. The total volume of domestic and inter—
national marine trade is expected to triple over the next 25 years. Major U.S. ports face prob—
lems of landside congestion and scarcity of land to accommodate these increasing cargo
flows.

In southern California, the Alameda Corridor is under construction to move huge volumes of
cargo to and from the Ports of Los Angeles and Long Beach. The 20-mile, $2.4 billion corridor,
expected to be open in 2002, connects the ports by rail to an intermodal transfer site.
Accompanying truck lanes are also part of the project. In northern New Jersey, officials are
considering construction of a new portway for trucks to move cargo to and from Port Newark
and Port Elizabeth. Other ports are also considering projects to provide better on-dock or
near-dock rail access and to improve the flow of truck traffic into and out of ports. Over some
medium-distance destinations, it may be possible to promote barge operations to ease
landslide congestion.

The use of new information technologies is likely to increase the global nature of shipping as
buyers and sellers use the Internet to execute transactions worldwide as they solicit product
bids, obtain freight rates, and charter ships online.

By 2025, port operations will be fully automated and information technologies, beyond
today’s tracking and tagging, will specify where and when a container should be loaded and
what time it should arrive at the port, eliminating storage needs while promoting seamless
transfer of containers across transportation modes. However, these technological improve-
ments will not obviate the need for people. Low-cost global positioning system (GPS) receiv-
ers can also improve operations. For example, very accurate positioning readings can help
ship pilots find navigable channels, greatly reducing the need to dredge.

All of these technologies will help meet the higher expectations businesses will demand of
transportation services: reliability, timeliness, efficiency, low cost, and damage minimization.

Deregulation

Since the late 1970s, both the nature and importance of regulation have changed as the federal
government has undertaken some major deregulation initiatives. In the mid-1970s, nearly all
interstate transportation was subject to government economic regulation. By 1999, the
decisionmaking process covering entry, exit, pricing, and quality of service has been
relinquished by the federal government and turned over to the carriers and to market forces.
Regulatory emphasis has shifted from economic controls, such as rate and entry controls,
industry concentration, labor relations, and antitrust immunity to safety, environmental, and
capability concerns.




Significant deregulation legislation includes the Motor Carrier Act of 1980 for Interstate
trucking; deregulation of intrastate trucking in 1994; the Revitalization and Regulatory
Reform Act of 1976 and the Staggers Rail Act of 1980 for railroads; the Bus Regulatory Reform
Act of 1982 for buses; the Airline Deregulation Act of 1978 for airlines; and the 1984 Shipping
Act for ocean carriers.

Generally, the goal of deregulation has been to remove or reduce government-imposed
constraints on the power of the market forces to determine industry economics. The desire to
relax these constraints often grew out of recognition by the transportation enterprise that the
conditions that stimulated the original regulatory actions no longer applied. In most cases,
deregulation has been successful in creating conditions more conducive to industry success,
but in some circumstances has led to decreased service options in rural areas.

This section on deregulation focuses on the far-reaching changes that resulted from the
economic deregulation of the motor carrier (trucking and bus), freight railroad, aviation, and
maritime industries, and looks at the impacts on transportation activity.

Motor Carriers

The motor carrier industry comprises truck and bus companies. In 1975, the motor carrier
industry was regulated by the Interstate Commerce Commission (ICC). The ICC controlled
routes of service and rates through its rate bureaus. Start-up companies were required to
prove that their plan to provide new service was in the public’s best interest. Only a limited
number of truck and bus companies were authorized to provide service—18,000 truck
companies in 1975 compared with nearly 500,000 today [USDOT FMCSA 2000]. Responding
to concerns about the economic inefficiency of the trucking industry, the ICC loosened the
entry standards in the late 1970s. The Motor Carrier Act of 1980 further eased barriers to
entry.

Trucking companies were given authority to set rates independently, and most antitrust
immunity for collective rate-making was eliminated. As a result, existing carriers expanded
into new services with new routes and new, smaller carriers entered the business operations.
In the years immediately following 1980, the use of private carriers (“in-house” trucking
fleets) declined as companies chose to take advantage of lower rates and improved service by
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Table 2-6

Active Interstate Carriers by Fleet Size: 2000
Fleet size Number of Carriers
(number of Hazardous  Passenger
power units) material carriers All others Total
One 9,083 5,927 204,269 219,279
210 6 17,249 4,535 139,021 160,805
71020 9,028 1,470 32,058 42,556
21 t0 100 5,194 832 9799 15825
101 to 5,000 1,644 147 1,417 3,208
Over 5,000 17 1 8 26
Unspecified 1,410 2,360 80,587 84,357
Total 43,625 15,272 467,159 526,056

Note: Data include intrastate hazardous materials carriers.

Source: U.S. Department of Transportation, Federal Motor Carrier Safety Administra-
tion, Motor Carrier Management Information System Report LS50B901

(Washington, DC: March 2000).

many carriers offered both truckload (TL) and less than truckload (LTL) services. But, under
deregulation, carriers began to specialize in either LTL or TL with the vast majority of carriers
entering the TL segment. Very few carriers entered the LTL sector, and the largest LTL carriers
have increased their control of that segment even more significantly. Deregulation also
increased the use of owner operators, drivers who own their vehicle and typically rent
themselves out to larger carriers.

Increased competition has improved industry efficiency as carriers face constant pressure to
reduce operating costs or risk losing market share to competitors. Since labor represents a
relatively significant portion of total operating costs in the industry, drivers” wages have not
been immune to this pressure. Since 1975, drivers’ real earnings, adjusted for inflation, have
declined. Coinciding with, and partially responsible for, this wage stagnation has been a
decrease in the number of for-hire drivers represented by labor unions, with representation
falling from a high of 60 percent in 1973 to below 25 percent by 1995.

Less than half of total trucking activity on the nation’s highway network, measured by both
ton-miles and value of shipments, occurs within state boundaries [USDOT BTS 1997b]. In
1994, 41 states still maintained some form of economic regulation over intrastate trucking.
With interstate trucking deregulated, intrastate rates were 40 percent higher than rates for
interstate moves of the same distance. The federal government removed intrastate regulations
in 1994.

Bus companies, too, were given freedom to set rates and determine routes as a result of
deregulation in 1982. Economic deregulation spurred strategic reorganization of the bus
industry, created conditions for improved services, and, in certain cases, resulted in
diminished services. Greyhound and Trailways joined forces in 1987 to provide a larger
network of intercity bus service. In addition, new, smaller regional carriers have started
providing service to specialized niche markets. These carriers not only serve geographic
markets, but also sectors of the population, such as senior citizens, metropolitan commuters,
vacation travelers, or luxury travelers. About 4,000 private motorcoach companies operate in
the United States, offering charters, tours, regular route service, and other bus services
[ABAn.d.].

Following deregulation and with increasing competition from airlines and automobiles, bus
companies eliminated many unprofitable routes and stops, particularly in rural areas. In
1982, more than 11,000 locations were served nationwide, down from more than 16,000 in the
early 1970s. Today, the number of locations served has fallen to just about 5,000, with much of




the curtailed service in rural areas. The Federal Transit Act provides support for the intercity
bus needs of rural residents.

Keys to the Future

Today, regulatory concerns focus on safety in both the truck and bus industry. The new
USDOT Federal Motor Carrier Safety Administration (FMCSA) was created in 1999 by the
Motor Carrier Safety Improvement Act to step up enforcement efforts and target more
resources to ensure safety compliance. New efforts using information technology are
underway to improve safety data collection, its timeliness, and dissemination to enforcement
officials. The FMCSA was the first regulatory agency to move many of its regulatory process
to the Internet in order to fully maximize public participation in its processes. This could
have a major impact and help USDOT ensure safer movement of goods and passengers on
our highways as we look to the future. For a discussion of safety trends, see Chapter 3.

Today, the motor carrier industry remains an integral part of the increasingly intermodal
supply chains. By 2025, large logistics providers who today manage these supply chains
will have their own truck fleets largely through acquisitions and mergers of existing motor
carriers. These companies will also own air- and sea-based fleets to provide door-to-door
service across the world. The increase in LTL shipments for just-in-time deliveries will
provide opportunities for using smaller containers, compared to the 20- to 40-foot containers
used today.

By 2025, the United States, Canada, and Mexico will have seamless cross-border movements
truly creating a seamless North America. This will provide tremendous economic benefits to
the entire region.

Freight Railroads

In 1975, the nation’s railroads—once the cornerstone of the transportation system—were
foundering under ICC regulations that dated back to the 19 century. They did not have
enough capital to invest in new track and equipment and operated with unsafe and
deteriorating equipment. In 1976, more than 47,000 route-miles—about 25 percent of the
nation’s total—were operated at reduced speeds because of dangerous conditions [AAR
2000a].

The Railroad Revitalization and Regulatory Reform Act of 1976 partially deregulated rail
rates and expedited merger processing. That year, government-sponsored Conrail replaced
seven bankrupt northeastern rail lines. In 1980, the Staggers Act gave railroads the freedom
to set rates, subject to maximum rate regulation, and were allowed to abandon service on
unprofitable rail lines.

The Staggers Act was the springboard for the U.S. railroad industry. From 1980 to 1998, rail
freight rates per ton adjusted for inflation declined an average of 38 percent and Class I
(major) freight railroads averaged a 7.5 percent return on their net investment, up from

2 percent in the 1970s (figure 2-43). Figure 2-44 shows the Class I railroad performance
indices for labor productivity, revenue ton-miles, revenues, and workforce from 1975 to 1998.

Over the past 20 years, the railroad industry experienced many changes:

1. Theindustry consolidated, and today, there are eight Class I (major) railroads in the
United States. Class I railroads now own approximately 100,000 miles of road (route-
miles), down from 192,000 in 1975. Figure 2-45 shows the 1998 volume of freight moved
along various route lengths of the rail network, including Class I railroads, regionals,
and short-lines.
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Figure 2-44
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2. Ninety-one thousand miles of rail line were abandoned or sold by major railroads. Many
of the lines were sold to new, aggressive regional and short-line railroads. Regional and
short-line railroads operated 50,000 miles of road in 1998 [AAR 2000a].

3. Therailroads have undergone productivity growth that far outpaces the American
economy as a whole [AAR 2000b].

4. Railroads established connections with trucking and ocean-shipping companies so that
today, intermodal traffic has grown from 3.1 million trailers and containers in 1980 to 8.8
million in 1998 [AAR 2000b].

Between 1981 and 1995, the federal government increased funding to the states for rail freight
planning and acquisition, rail facility construction, and rehabilitation. The Railroad
Rehabilitation and Improvement Financing (RRIF) Program an innovative program of TEA-21,
provides loans and loan guarantees for railroad capital improvements to state and local
governments, corporations, railroads, and joint ventures that include at least one railroad for
the first time ever in the rail industry.

The resurgence of the freight railroads proved so successful that Conrail was privatized in
1987. At that time, this was the largest initial public offering ever made in the nation’s history.
In 1999, Conrail was absorbed by CSX and Norfolk Southern in a historic consolidation tying
East Coast and Midwest freight traffic to the South through two different systems.

Today, the overall challenges facing the railroad industry is to address issues of safety,
congestion, productivity, and cost in an environment of ongoing mergers and consolidation.
As the industry moves increasingly to consolidation, it is critical to maintain the
competitiveness of the rail industry.

Keys to the Future

The Federal Railroad Administration expects rail ton-miles to increase from an estimated 1.46
trillion in 2000 to 2.40 trillion in 2025 and the rail freight industry to grow an average of 2
percent per year between now and 2025. This growth reflects the adoption of technological
advances in communications, command, and control; more fuel-efficient locomotives;
high-capacity, lightweight freight cars; and moderate traffic growth, led by intermodal traffic.



In this decade, the industry’s movement toward mergers is expected to continue, and the
number of major railroad systems may be reduced from today’s seven to as few as two trans-
continental railroads. There is uncertainty over the structure the railroad industry will take,
however, in large part due to uncertainty over what rules will ultimately be applied to future
railroad merger applications. Currently, there is a proceeding underway;, initiated by the
Surface Transportation Board (STB) proposing a rewrite of the merger rules. These proposed
changes would require applicants to explore the consequences of possible merger activities of
other railroads, provide service assurances to shippers, and enhance competition for the first
time ever. The final rule, due in June 2001, will influence the speed and extent of future
railroad mergers.

In the future, there is the possibility that non-railroads could acquire railroad systems and
operate them very differently than they are operated today. Innovative transportation compa-
nies, such as the United Parcel Service, could acquire railroads to strengthen their multimodal
operations and control the railroad’s operation rather than be a customer of that railroad as
we have historically seen.

The issue of access to rail lines of competing railroads will continue to be contentious. If, to
increase competition, access is mandated by either the STB or Congress, the owning railroads
could be faced with reduced financial ability due to more complex operations, and worsened
service. Alternatively, such access could provide improved service if the additional carrier can
provide innovative, low-cost service. The pricing of access is critical in order not to discour-
age the owning railroad from investing in roadway.

With increased financial pressures on the major railroads to provide improved service and
reduce cost, one solution is to expand capacity. This is possible through adoption of techno-
logical improvements, such as Positive Train Control. In addition, out of financial necessity,
these railroads may be more amenable to an increased federal government role in funding
projects that provide both public and private benefits.

Aviation System

In 1975, the Civil Aeronautics Board (CAB) controlled market entry by new airlines, regulated
cargo rates and passenger fares, provided government subsidy to airlines, and controlled
interairline relations, such as mergers and agreements.

In 1978, the U.S. Congress passed the Airline Deregulation Act, ending four decades of
economic regulatory policy that governed the development of domestic air transportation.
Prior to 1978, air regulation came under intense criticism from academic economists, and later
by lawmakers, who wanted open competition in the air industry to replace government
control of entry, exit, pricing, and other industry structures. The 1978 Deregulation Act
created conditions for competition, removed restrictions on domestic service entry, allowed
market-based fares and pricing, made changes to antitrust laws to conform to general anti-
trust principles, recognized the need to continue service to small communities, and abolished
the CAB [Brenner et al. 1985].

Deregulation changed the air industry structure, both in terms of the airlines offering services
and the nature of the services offered. One major change in airlines” operations is the change
in route structure from a linear point-to-point network, in which airplanes flew through a
series of points collecting passengers along the route, to a hub-and-spoke network. The
primary advantage of the hub-and-spoke network is that it allows airlines to connect several
origins with multiple destinations without having all points directly connected. “Hubbing”
allowed carriers to serve more markets without having to increase fleet size and seat capacity
on flights to and from smaller cities, although total miles traveled could be higher. The hub-
and-spoke system cut airline operating costs and allowed airlines to create more compre—
hensive networks to efficiently serve many different city-pair markets. It also resulted in fewer




direct flights to destinations and allowed airlines to establish dominance at their hubs. Before
deregulation, there were only a few airports with limited hub-and-spoke operations for the
major carriers, including Atlanta, Chicago O’Hare, Denver, Dallas/Fort Worth, Minneapolis,
New York, and St. Louis. At present, there are more than 20 airports designated as hubs by the
major carriers (table 2-7).

Major airlines also withdrew from small markets to focus on their hub-and-spoke systems. At
the end of 1978, large U.S.-certified airlines served 473 airports in 49 states and the District of
Columbia (there was no service in Delaware) [USDOT FAA 2000a]. By the end of 1998, only
260 airports were served by large commercial air carriers [USDOT FAA 2000c]. This gap has
been filled by regional airlines.

There has been a growing concentration of market share among the largest airlines. In 1999,
the four most dominant airlines measured by enplanements were Delta Air Lines, United
Airlines, American Airlines, and Southwest Airlines. The four largest carriers increased their
percentage of total system enplanements from 40.7 percent in 1978 to 53.1 percent in 1998
(figure 2-46). The four largest carriers also significantly increased their share of total RPMs,
expanding from 43.5 percent in 1978 to 65.3 percent in 1998 [USDOT BTS OAIn.d.(b)].

Small communities that lost airline service due to deregulation received subsidized services
through the federal Essential Air Service program. When the program was started in 1978,
383 communities received subsidies. As of
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2. Following Southwest’s marketing strategy of focusing on short-haul routes and low-fare
pricing, new entrants frequently served smaller and less used airports in metropolitan
areas, cutting their operating costs and reducing the threat of congestion that would
cause delays. In 1999, at least eight new airlines filed applications with the USDOT to
begin scheduled domestic passenger jet operations [USDOT BTS OAIn.d.(b)].

3. New regional carriers, designated as commuter carriers prior to 1978, linked smaller
markets to the major airlines” hub-and-spoke systems. These markets had frequently
faced a loss of service as the major airlines consolidated to their hubs. The regional jets
can carry up to 70 passengers, cruise at speeds of more than 500 mph, and have a range of
about 800 miles, all significant improvements over earlier turboprop aircraft.

4. Toprovide small and medium communities with connecting service to and from large hub
airports, to create traffic to feed their hub airports, and to maintain their market share,
established airlines entered into code-sharing relationships with regional carriers.

5. Major airlines also created new, low-fare subsidiaries such as Delta Air Lines, Delta
Express, U.S. Airways’ Metro Jet, and the United Airlines Shuttle to compete with the new
entrants.

6. Applying information technology, airlines implemented “yield management systems,”
which allowed them to sell different seats on the same flights for widely varying prices.
Although purchase conditions were frequently complex, business travelers who
purchased tickets closer to flight times generally paid significantly more than travelers
who bought their tickets well in advance.

Deregulation also had a positive impact on fares. Between 1978 and 1998, real airfares have
declined by more than 30 percent in domestic markets and by 43 percent in international
markets, helping to create a mass market for air travel [USDOT BTS OAIn.d.(b)]. As aresult of
declining fares, the industry yield (revenues per RPM) has declined (figure 2-47), but the
airlines remain profitable.

A 1999 USDOT study found that from 1979 to 1997, inflation-adjusted average fares increased
26 percent in short-haul markets without low-fare competition, but declined 36 percent in
markets with competition [USDOT FAA 2000a]. The study also found differences in traffic
growth. In short-haul markets with low-fare competition, passenger traffic has nearly
quadrupled since 1979—an increase of 60 million passengers [USDOT 1999a]. Traffic in other
short-haul markets grew by only 48 percent, or 26 million passengers, over the same period
[USDOT FA A 2000a].

An analysis of 50 city-pairs representing a geographic sample of short- and long-haul
markets, as well as travel in and between large, medium, and small hub airports, found
variations in fare trends. Between 1979 and 1998, real fares increased in 16 of the 25 markets
that were less than 700 miles apart. However, during the same time period, real fares declined
in 21 of the 25 markets more than 800 miles apart and in 14 of the 15 city-pairs more than
1,100 miles apart [USDOT BTS OAIn.d.(b)]. Under regulation, short-haul fares were kept
artificially low and were cross-subsidized by higher long-haul fares.

Keys to the Future

The issue of competition remains a major issue in the aviation industry. We must address
growing concern by new-entrant airlines that major airlines have used anticompetitive
practices to drive them out of markets. The USDOT and the Department of Justice (DOJ) have
both taken steps against anticompetitive actions, including a USDOJ antitrust suit against
American Airlines for anticompetitive actions on four routes from its Dallas-Ft. Worth Airport
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hub. The USDOT identified best business practices, which airports could undertake to assure
access to new entrants and carriers seeking to expand their service. Anew law requires
USDOT to analyze airports’ competition plans in response to the AIR-21 [Public Law
106-181].

While deregulation has provided higher levels of service and lower fares to much of the
country, certain areas have received fewer benefits. Travelers in some mid-sized cities on the
East Coast and in the Midwest have experienced limited service and pay relatively high fares
on certain routes. Since low-cost, convenient airline service is now a major factor in economic
growth and our quality of life, provision of adequate air service to these communities remains
an issue to be addressed.

Our efforts will continue to improve the efficiency of our air transportation system and
enhance domestic competition so that the American public in all communities will reap the
benefits of deregulation. We have to be visionary and vigilant to ensure that industry
restructuring and alliances bring greater benefit to all air travelers. At the same time, we have
to ensure that the regulatory environment does not curtail the profitabiliy of the industry.

Maritime

In 1975, the shipping liner industry operated on a regulated system of conferences established
in the 19* century. These conferences were voluntary associations of ocean carriers that
served as rate-setting mechanisms globally or on particular trade routes. Conferences also
attempted to ensure strong support for national flag carriers.

The Shipping Act of 1916 endorsed antitrust immunity for conferences and adopted the
concept of “common carriage” (all shippers, small or large, must be treated equally by
carriers) as its guiding principle. This law regulated the ocean-shipping industry for the next
68 years. Meanwhile, technological advances in the industry, especially containerization,
dramatically improved the industry’s productivity in the 1960s.

The advent of containerization and the growing uncertainty about the future of the conference
system led to calls for reform, culminating in the Shipping Act of 1984. This Act allowed the
conferences to engage in collective ratemaking activities, but provided Federal Maritime
Commission (FMC) oversight. The FMC’s primary responsibility is to “protect the nation’s
oceanborne trade from unfair treatment by foreign governments and to ensure that carrier




agreements do not unduly impair competition or adversely affect service or rates.” The
Commission also is charged with monitoring the rates and practices of carriers owned or

controlled by their respective governments.
The Jones Act

After World War |, Congress enacted the Merchant Marine Act of 1920, Section 27 of which is
known as the Jones Act. The purpose of the Jones Act was to maintain reliable, domestic shipping
services and to ensure the availability of the domestic merchant marine industry to U.S. armed
forces in times of national emergency. The Jones Act fleet is a central component of American
military sealift. More than 75 percent of the self-propelled ocean-going vessels over 1,000 gross
tons in the Jones Act fleet are militarily useful. Approximately 124,000 U.S. citizens are employed
under the Jones Act maritime industry’s vessel crews or on shore-side jobs.

During the past 25 years, opponents frequently targeted the Jones Act for repeal. However,
supporters focusing on national security impacts and economic implications have succeeded in
preserving the Act.

The Jones Act requires U.S.-built, -owned, and -registered vessels to be used in waterborne
commerce along the inland waterways, across the Great Lakes, along the U.S. seaboard, and
between the U.S. mainland and noncontiguous U.S. states and territories. This practice is known
as cabotage and has been part of U.S. policy since 1789. Cabotage also is common in most
maritime nations; more than 40 industrial nations have cabotage laws similar to those of the United
States.

During the 1990s, the shipping industry underwent major consolidation in an effort to
improve the efficiency and productivity of the industry. Some of the important mergers were
P&O Container and Nedlloyd, Neptune Orient and APL Ltd., and Sealand and Maersk. Liner
carriers are currently using vessel-sharing arrangements with other carriers to improve
productivity. As aresult, individual companies have less need to provide direct services to

multiple ports. Carriers can move cargo Table 2-8
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basis between shippers and carriers. This deregulation may eventually lead to disbanding of
the confer-ences because they would effectively be unable to set rates. OSRA strengthens
provisions that prohibit unfair foreign shipping practices and provides greater protection
against discrim-inatory actions. It could also lead to another round of consolidation in the
industry.

In 1999, the USDOT collaborated with other federal agencies to develop a bold and
comprehensive plan to modernize our nation’s Marine Transportation System (MTS), as
required in the U.S. Coast Guard Authorization Act of 1998. The MTS vision is to be the
world’s most technologically advanced, safe, secure, efficient, globally competitive, and
environmentally responsive system for moving people and goods by 2020.

Keys to the Future

The consolidation of ocean liner-shipping companies and vessel-sharing activity has raised
questions about the importance of nationality among carriers, as well as concern that national
and economic security could be weakened by the blurring of carrier nationalities. We are
likely to face questions about the extent of the liner-carrier industry’s globalization through
the consolidation process.

The full effect of the 1998 changes is not yet clear, but the liner industry’s trend is toward hub
ports. Major carriers, many of them newly consolidated, are using only a limited number of
ports and employing intermodal transfers to connect with other locations. This trend
emphasizes the importance of intermodal connections at ports and also raises questions
about future investment in nonhub ports.

Intermodal Freight Transportation

The U.S. transportation system, responding to domestic economic growth, global competition,
and advances in information and production technologies, has undergone major changes in
the freight transportation industry—what is being transported, how it is transported, and the
origins and destinations of the transported goods. This section looks at how these changes
have evolved over the last quarter century, particularly intermodalism. Intermodalism is a
term used to describe the movement of freight through the transportation system using two or
more modes that interconnect and interchange, allowing timely and cost-efficient delivery.

This section also discusses the growth in container use; the rise in global markets; shifts from
amanufacturing to a service economy; a general shift from a supplier-driven, high-inventory
freight logistics (“push”) system to a consumer-driven, low-inventory, just-in-time freight
logistics (“pull”) system; and e-commerce. See Chapter 5 for a similar discussion of the
changes in the passenger transportation industry.

Advances in technology and efforts to improve productivity led the move to intermodal freight
shipments. During the past 25 years, motor carriers, railroads, and ports have invested in
container facilities as they recognized the efficiency of containerized transport. Growth in
container transportation worldwide and associated developments by railroads and ports
have resulted in growth in intermodal transportation. The growing demand for intermodal
transport has also spurred demand for larger, specialized container ships and enough inter-
modal capacity to handle increased landside traffic. Today, an increasing proportion of cargo
from the Pacific Rim moves through West Coast container ports, particularly Los Angeles and
Long Beach, for destinations not only on the west coast, but throughout the nation.

Freight movement is increasingly becoming “mode invisible” with performance (time, cost,
and reliability) determining the choice of mode or modes. The ability to interchange goods



between modes in a timely, cost-effective manner (primarily through containerization) has
become crucial to measuring system performance. Today, freight transportation logistics goals
are performance-based, rather than modally based, and the ability to interconnect and
interchange among modes to optimize the end-to-end movement of freight is vital. Atthe same
time, the individual modes continue to fill market niches (e.g., high-speed, or low-cost), within
an intermodal framework.

In 1975, waterborne commerce dominated international trade tonnage and value. Trucking
was the leading mode of domestic freight transportation from the standpoint of value, while
rail was the leader in terms of ton-mileage. Domestic waterborne commerce via barges along
the inland waterways, Great Lakes, and coastwise routes was important, but handled less
tonnage and value than either truck or rail. The intermodal container, first introduced in 1956
for domestic ocean/truck services, began a period of accelerated growth. However inter-
national container shipping had not begun its period of explosive growth, and domestic
intermodal and doublestack rail services had not been initiated.

Today, water continues to handle more international cargo by value, and substantially more
international cargo by weight, than any other mode. But, growth in high-value trade with
Canada and Mexico (principally by truck, but also by rail and pipeline) has led to a
substantial share of U.S. international trade by value for trucks. Growth in the global market
for high-value, time-sensitive goods also has led to a substantial international trade value for
air cargo. Domestically, trucks still carry more freight by value, and rails carry more ton-miles.
Trucks increased their share of intercity tonnage, while river barges and Great Lakes and
coastwise shipping had a slightly reduced share (although actual tonnage increased). In
terms of ton-miles, both rail and truck increased their share of total movement, while the
waterways remained relatively constant. Figure 2-48 shows domestic ton-miles of freight from
1975 t0 1997. Figure 2-49 shows the domestic ton-miles of freight moved by different modes
during the same period.

To assemble the most efficient intermodal freight